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(54) TRANSFER MACHINE 

(5 7) Abstract: 

PROBLEM TO BE SOLVED: To cope with a fluctuation of 
production amount of engine cylinder head as a work or with 
changeover of engine cylinder head as a work. 
SOLUTION: In each station A, B, C, D, E, F of a transfer 
machine 1 , each single shaft (spindle) of two spindle heads 
arranged on a XZ axes feeding unit of each machine tool 12 
arranged in sides of each station is connected to one motor by 
coupling. Each jig installed on each station A, B, C, D, E, F 
can freely control the inclination posture of an engine cylinder 
head while strongly holding it. 
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KJR9tt»t£>*U:XJl (HSLfru) xftf&Mi i 

2<9t-7';H 4 4OXZStt&0 1-7 FT'iSWt -SCI 
tWot. ffi^ r WfitS2 0 1 j £4"MciSH«{c£ 

*w*«mihi2 o i a, 201 c<7)toxtf?Tfrti&. m 

oT. XT-vgyAtCtJV^TJi. — ^roxf^Ml l 
2£*3tt£i*92iiU -:frc0XtfM8fiS 1 1 2 

K <k & 2 0 1 A c7)«jDX{i 2 Sfir bti & . Wlfflz 

tx. mjmjumM 1 1 2Kfc«-i>i*>5-aju 

*>. fflrtroifHttt l l 2(cJ:6mEn.2 0 l cco^Jp 

X{i2 0fi : i5fxl,„ £*U;:J;9, xf-xayACfcU 
"CUt, xyy->y-yy : ?''\yF2 0 0<0fl£fg?L20 1A 
kflSt£?L2 0 1 Cco^T^o^T. m\\J-ftftir>ixh . 
[0025] d^J^lcLT, XT-^3>-A^fc(tl, 
JlQjWftT-t* k . ^f-y a y-AiO^ 1 1 OTIi, 

4Jxyyyyyy^7 K2 0 0*>£,3l#8iU xy 

y-'yy-y y^<y K 2 0 Otf)*^® 1 3 2(C^-f ^gcM 

j^* y y' y y ^ » k 2 0 0 <4 , 0^ l ^ v ^ 5 y x t 

<7)*^-C'7K¥«i*$ix. Xf-yayB^fll 1 0 

[00 26] ^f-yayBtfcUt^ IxELit^f 
-y 3 yAi:p]«^^t^T^S. (IU ^-WWfflflt 
ft*IfH»«l 1 2<0-^rrffl«g7L2 0 1 BO;ODX£ 

ftfcatcffi^rcflSISL 2 o l BottXJax^ff d^k, 
*>* ) l)jDXi^Tf^cxyy : yy y y^ 7 K20 0*<x 
r-v-gyc^mi l O^H^l 3 KciSOAix^ 

-t^W«Cft*XfHS«l l 2co-^rt'Sltg?L2 0 1 A 

cr>it±innxif{d 1 1 tizmux-mm^ o 1 ccotb 
±anx5rtr^^i: . 3&»*»sjnx»Tat=xy y-'yy y y 

^7 F 2 0 0*^ra§8 1 0 3 KiM^ftSAfl^SrS. 
KJLhJ; WSBl 0 3^A,tL7txyy-'yy-yyys 

•y K2 0 0^fcV^T«i, ^T<7)««g?L2 0 1 A, 20 1 
B, 201 COMXtfTrhtit: £ t (c^r?> . 

[00 27] ffi, @^L.^^h7yxys-(cj;-r>r. x 
y y-'y y- y y^>y h 2 o o Sr n&fmmigmi <r>& 

&x'7kwzfrhtimmte. B&m&fiiiosfrhz 

X- y-ayAiO^ftl 1 0^|g, Af-i/aVKV) 

i&mi i oMxf-y 3 yB«i 1 o^sks, 

Xf-y a y B<0te£ 1 1 OA^X-r-y- 3 yeco^L 
1 lO^co^iH, xf-y3yC(7)Ml 1 0*^4"ra 
gpi 0 3'\OSai&7)VvriT.lc;-9V v ti. — ^oh^yx 

/ j: r> X <R&fmftmz'fTt>tl h „ 

[00 28] Wz. tpfSmi 0 S^ji^ix^xy^'yy 

yy^7 h'2 0 0{4. H^t^v^y-yy^io-c. 

r 9s^raig^j tx-fowzmmzmum io6£x 
ifuaisns. 0 6T14, iyyyyy 



(6) P)2 001 -18 1 02 (P20 0 1 - 1U0B8 



yy^y k 2 o o £ , r sf«« 

9&aH&a. 1 0 5 1 0 3 *T*>_fciGLfc*£ 

[00 2 9] -f&;b*>. +ISHK1 0 3(CfcWC(2> 

£&2Sfi l 0 6^«^g?^ffi»$n^xyv'y^u yy 

a. -y H 2 0 0 (2 . r gfMII&l* j o £ 4 T*¥tc^ -f - 
^ 3 yD<o?6#U l lcoiS^^OA^ixl). 4 

fc. Xf- y 3 yDfcfcWC(2. -?"C7)pffltC$>SXf^ 
Ml 1 2co-%X'®.m?l2 0 2 Aco^DXSrfir? k k 4> 
(efl^T'Sg&m 2 0 2Ctf>3K!iiI*fTV\ flPXifc 
7«li. iyyyy'jy^7F200(l r #Kf« 
£j o^T'^teXT-xjj yEcoiSflrl l lOSHt 

12. *Opr«tc»*XfH»«l 1 2 ^-*THMB1 2 0 
2 Bc^jDlfrfffcf&KflWT-flStgTl^ 0 2 BCOftXjD 

H 2 0 0(2 r$mW£& j <Ot iT/k^KXx-s' a > 

-^avFtawoi. zommtzb&xtmMi 12 

^-^rt-^SgTL 2 0 2 AcOttXjDXfcff o b b t> tcflfe^r 
•CHSBI7L2 0 2 Ctf5ftJJiniS:ffv\ *»3&»6Jni»7» 
(2. xy^'yy y y-fw Y 2 0 0(2 tWtWBtos <^> 

£ & XfcWzMftU 1 0 4 £>£9»3ft£8 1 0 7 

g&(;:jM9Aft£>ft-i>. 

[00 30] JSLhiO, ftSiffll 0 4fc:iS4>;J^fcxys; 
Va''J y^Ay H 2 0 OKfcWCIi, £T<0flSfig?L2 0 
2 A, 2 0 2B. 2 0 2C(DMXtfftbtltzZtl,Z%: 

0. i-?T, xyyy^yy^-yH2 0 0^fg7L2 

01A. 201B, 201C, 202A, 202B. 2 
0 2 C cO^T CO JDI* { ^7 ltzZblZ%&, % c?)f&(2 , 

«aigp i o 4 trm^mmm. 1 o 7 «&&§&(;:&# six 

fcxyv'y^y yf\7> 2 0 0(2, rjiau»»a j a» 
t> r jEi*»j £S3JlS*u H^L^v^Uy^tcio 

T, r lEi:g§?j o^T'tMHco— 73^1 0 9 

ifcffUUSfi*. o-^rjy^i 09(ci 

ot, h^yx^rvyyi ooco^mzmtH^tih. 

[003 1] ±at7t2;-3(^ Hl4fc*^-6«fif 
4A;py<0iyy'y>''J y^A-y H 2 0 0(C*JV>T(2, 
6fflco rjjuflgj co-?-ix-?--fL(c2*<7) r(|||2 0 1 j tf 
SqtLTV^cik*^ Hi<oxyi;yyyy*'A..y k 

2 0 0(c-^ltl 2*cr> r$JH2 0 1 j tfft&t&ZtlZ 

fc*. flHT. xyy'yv-'jy^.y |<2 0 0# r ©^, 

KI^J (Cj>St#(2. 12^t«fiH20 1j 
# x Z ItcjESS § tih TOXT Z M k TfrSrtt® k =6: 

s. -e-rr, zxtimmi 1 2<odf f *#v?;u4 11*1 

(31 2#CDXty K/H 4 5£ffi*.;h.l2\ Wx(f, 
->-3yA(CfcV 1 >T(2. -^Xf^^l 1 2C:2I>& 
IBL2 0 1 Ac^flPXkft!!:fr<7)Xfl« 1 1 2lZ£ 6$ 

»g7L2 o i c^aoax^-efiwi HoaoajL-ci*^ 



blt&Zb^mb**). -en<i>c7)SDX£#2lHlcOiM , y 

»LTtT3JbJ8Lfc*3lH»tofc*>fctt*. *S£*tt 
*<$<i>(cS4Skt>#/.4>itS. L*>U lfi^xy^' 
yy'jy^'y H2 0 0(=fc(tS 1 2*C0 r|ft^2 0 
1 j <7)&mmi£®< . 1 2*0 rfftH2 0 1 j (c-^fc-e 
T 1 2*c0Xh°yK;H 4 5£dr*#>y ?X 14 1 (CM 
^4^k(2X^-XW(cffl|iT'$>l). iOCk(2. r $ft 
*S20 2j (COV^Ttmaik**X'#S. 
[0032] -f^^^ . SXfttlSfiS 1 1 2^^^-y 7 
x l 4 l(*)co62(s:coxfyH;n 4 5£. lfflcoxyy' 
yy'J^'v H2 0 0(c|ft(t^fL^61i<7) rj^^j 

C. D, E s FCfcV^T. MWcOXf^til 12(cJ:& 
JoXSr-eixm2[HlOSOaiLT" : R9. X^L^h^y 
A7rvyyi 0 0(2. 6^,©4AVpycoxy^y^'j 

yy^y H 2 0 0CO^#g?L2 0 1 A, 20 1 B. 20 1 

C, 202A. 202B, 2 0 2 CC0jDX(Ck ->T. A 

[00333 

[f&0J§#»&L2dk-ti>H?gI] L^L^r*^. X^t 

^h^yx^rvyy i 0012, zwwttmz. mk± 
ff-&*i6*>!«Mrr*->fc. #*s^2.k-ri> 

^S*C0li^(cWL.T(2. ^Xf-ysVA, B, C, 

D. E. F(c^$tii.xyy'y>''jy^''s y K2 0 0 

cr>V4 7>l<fJ J*commt,Zi.*)tt1&lXi5 r ) . %WZ®. 
ffi $ tvfcAj&]£g&} <r>mWft iZ&^XfftotlX^fc. 
[ 0 0 3 4 ] t-^T , *S»*»^*LJtSfc:ffW, X 
yy»!i yr^ y H 2 0 0O1M ^/l^^-f AWlfflSSr 

b^yx^r^co^i/XT-Acofij.^ 

X'h h ^ft4att***»t=«»-e S =S: v ^ (c^ < 4 h 

k, jfitc. *^>!>7^1^SttkV^o^* { )ifJSg^fcV^ 
isttdPhitc. »(c. SiftS^k'soxyvyv'jy^ 

Ay K 2 0 0 <7)$|g?L 2 0 1 A. 201B. 201C, 
202A, 202B, 2 0 2CitOJJetSLb-thb^y 
X7 T-?isy 1 00(CJdV>T(2, gg)^t*C0Sl±** { 

^ J® £*ufc8Ctftf & v ilW^r k* <^ 
rxy>-*^^(cS^:l)a^ioxy^yv>jy^y K2 

0 0(H3J , 9#x^>ii.S.^-x^(c2:'9. xyy'yy'jy 
^A-y h'2 0 0<0^** t ^8*TDH4C:i:«^'«?*6 

dk^-co-c. %<nimmtti%^bmz.&. 

[00 35] tti. xyyyyiJy^7K2 00H 
S=6rSS?SOxy v'y U y^A-y H 2 0 0 AcotJ3#i 
(c*tLT(2, xyy'yy'jy^7K2 0 0«rfii 

aUOtfvfflJHk r tt^2 0 1 j ^ rw*S202j CO 
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wmn&. m%£#w»r&zb.tz£') . sunt t 

X. #IfHMHl 1 2<7)XtyW14 50t-y^lS 
Pi, &«yill0. 1 1 lOS^ffil 3 2<?>ffig|£JK^ 

? 9 > / 1- 1 3 4 o<aS3: k* te^SS L =5: iftiii % h tc < 
tth. \Ae\Jtifih^ #xft«t$i i 2<nx\:>Yiv\ 

4 50>ir>yf-IHI!, #^ftl 1 0, lllcoS*£B13 
2<7)<if^^^9y>'N-l 3 4<9{4Efc:oi ( vOi. * 

<i & £ iBSE-f & i t itfflMm izx-ZK^h <r>x-h h a> 

xyy'yyy^7 K2 00#><c>P$rl>II3lOx 
y v>y x 'J y ^ y h 2 o o ^<7)W§A (c*tj&$- h lz 

(i, £T*)Ift*Wl 1 2k£TcD?feRl 10, 111 

tz. giJ^&kVyxy i/yvy y^y H2 0 0 
<7)flSt!s?l2 0 1 A, 201B, 201C, 202A, 2 
0 2B S 2 0 2C*fyXtt%lb-f&h7>'XyT-?i'> 

10 0 Cfcvvcii, St&^t'^r^f-x y volute 
^-Sffiiioxy^yv'jy^.y ^2 o olzQWWz. 

htiZ> / r-xmz£. r ). xyyyy'jy^7K2 0 0 
*^^SS^oxy^y>''jyr'\-y K2 0 0(c^0 
Sfclxlk (J2TF, #tc rxyi/Wjy^-y K20 

[ 0 0 3 6] tZX*. ±.&LtzfflM&ZMik 
■t^tzMz^titztcoX'h*) . Xfftrt'fcSxy^'y 

[00 37] 

-f-v a yiciyy'yy'j y^A..y H**n^s*ifciR 
fc, #Af-ya y${cM^£>ftJtS$^xtVh-;wo 

xzmvk<03--v vx-m^zmfttztizx-yx . & 

xf-/3 yicfcwt l fflcoxy^y^ >j y^-y 
ttL 1 EKoaOffi L-C^iR<OMttHL«:ra«!rfcJin:r * k 

yMK& &Ztt/Z£-r>x. lfflcoxy>-'y>-u 
y ^ -y K««B?L(c*«-4 inximz&xnmizft o 

h5yX7r'7yy?Jb-)t < 1 *ct)X fy H/K0^5: 
*W>feJMtt<0±«iffll&«nexz«Ki l 53.- v h±t=M^ 

mty l mn*-? k# v7V y^x-mszit 

X&T&Z®&Z-£&Zkt,z±iX. b?IEXZWjIOx 
x-y h±KM^fiS±!MK<Oifil££g ; £k U 

-i^g yicfcwc Hicoxy^'yv-'jy^-y Kfc*tl 
#l>.rk$r!«f$k-fl>. 



[0038] m$&2\,ZfahY : 7VX-7T~?i'V 

li. m^ilzm&tthyyxyr^i^yX'h^x. 

isinoxx-y vHzm'omh^tizx^x. mnexz 

HBgiJjLX* hX^M^^^iftgicot-y^ig^SI 
ftU SXf-yayCfc^Tli^iyy'yx'jy^ 
a. y H tC*t 1 1 ElOiM 0 tt5 LT'|S|l$iCflnl£ft 

[00 39] m^msizmihyyxyr^^y 

«, lf*lH2{=IBSH--S»h5y^7r-7^y-r'ftoT. 

WE/ n -7 y * Sr m& n «7 s> y * k s$tt w *> h 

^'y^tJKO^S.rklc.koT, HiftaxzWiSOx 
x. y hitcM^^iiSittsI^tr-yf-^PiWiS^Sreft 
kL. #xf— xa yfctJ^T Hfeoxyi/y v»j y?" 

[0040] ^7t, li^Ji4WSS h7^777yy 

l±, #*r-i' 3 y±{;xy^y^'J >^ y H* { ffl^ 

UlSox h- y K/WDMlfc *#i-e#iJR 0 tttt feitfe#X 
ll$:®!e£-£&a^XZttj£9xx.y b-CRWfciaOtil 
f^kCi-ot, #^f-y 3 vvza^X 1 flcoxy>-' 
yy'J y y H teW L 1 ®<?>m. *) ttJ Lt'^liC<7)«ltg7L 

Srisisffcanx-rs kk <>^ l^xy^'y^yyr^ 
•y HS:#Xx-^3 yMiB^cm-f SC:kfc±-?T, 
1 ffl<7)xy >?y^ y y^.y K<7)ffi#g?LtcW-ri>JDX-f^ 
mZZT-mmzTTO Vyyxyy^^yx-h-oX. &x 
T—i/ 3 yXiclgS^ixS^ftT'frlSxy^y^'j y^" 

^•y KSrllJ#t : 3:* < 4>fjiexyi/y>'Uyy / V'y FcOffl 

SiktcioT. #xx-^3yt^3V^ 

tllWiyy'yy'jy^-y KtcWLllH]cOjM0a3t 

•cH^cjaxsfis»im««ssiftK*aseT# 6c k 

Sr#Stk-r^>. 

[004 1 ] if*355(c^&h9yx7r-?vy 

(±, w^«4^ie«rf s h7yx7r7yytj)ot, 

Mfexy^'y^'jy^-y K*DffiM»tf>S:WflW-&fcab 

tt<o$> i«q ^- h ^(cjr o m i h z k iz x ~> x . 

men*- h t"ycr)Kigtt.^^^gT'^ 6 £ k 2r#€Sk 

[0042] m^meizi^hh^y^yr^^y 

« . nmrs « 4 xmifii 5 tcEiw* h 5 y x 7 r v 

v-yT-ab^T, ffiexy^y^ij y^>y HtBHW - & 
5 yr h-y*<is^ htitz tr y yrmm *mmb 

mzmnif. mti-yyyr^^mi^yyrm^b 

m&1±<7)b h^yy yrUWzm. ^WthZbizX^ 

x. miyyyr\^y(7MWm.^^.xthz\b-k^ 

[ 0 0 4 3 ] Z\cr>£. 0 %mm:^h*W%<7) Vyyx 
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^yisvi/V yy^y H*TO$n^(c«±, 

fcj*9asS€l>c:fc#T#l>, diUrJ: 9. #xf-y 

>f\ v Y fc*f l%%L<r>®m£ nm^iKLth Zbtf 
X'%h. 

[0 04 4] ZCObZ. ±HSSO#tt {X\Z>V)V) b 

mx-mm uz^ju hmst i±m% o , 

hi><T)X'hhZbfrh, XZKBS0J^-yh±t=M^4> 

3 4. *LT. 

i^W^fcfc^fciMlSH**-*** >y 7° U 

iz&^xh, xzmm r )3--'vh±.i,z&Kt 3 -ix&3E.mm 

yxyy'jy^7 KtettL l EJcoiS •) as Lfisimcap 

is ft 4 mmbjrm z %3tt hzbtfx-th. 

[0 04 5] -fKb-h, xzHDa-7Mt:^ 
ft4±»ffl<0»£Jtt&D$-liftfcr. XZWiH0J---y hT 
l§H$fc iH 0 tti $ ft 4 IB** £ HAD S ■£ I) Z t ifiX' # 4 

cox\ &Ar—>'3yiz&\,^xim<7)^y : J>>'V>y 

[0 04 6] iot, 0"Rt4\ $>4Xf— X3>tCfcV> 

T, \mfr>x.y-jy^)yy^y KCWLi 2«<o«fifi 
StOXZWSO i-v h±fcM*6ft4±l(fflW>R#2 
£ft4IR<7)$i 2{I&<5rt\ l»iyyyy'jy^ 

^ -y h t*t l 1 2 momma Jni-r 4 . sis 

XZWilO^--'/ McJ;4&Ij|co|E0B$i*9aSLS:6[H] 

XZWaSOi-v h±fcM^4>ft4±«W*>R* l»i 
*Lfc3flOfcS£(;t. 3f£XZWj*9^->y hT'ltp* 
tj*9as$ft4IR<0&i3»t;c.4<OT\ ll»x 
yifyi/yyyw YizML l 2 ffltf>ttt67L£jDl-t4 
fcJbtctt, SISXZlteSOJ---y Me <k 4#IS<D|h|b# 

3 y«toxz«i3iioa.-'y h±i l z^K( 3 tih±mm^ 



h x'W\mzm *) as s ft &xm<v%. t> 6 mizm i 4 <nx\ 

\m<r>x.y=jy^^yy^- y YizML l 2ffl<y}flSf£?L£ 
flni*-*fctf>fctt. ij§f£XZ$ai>ji>5i- y M=«k4#I 
AOlSJ^iH 0 ai U4 2 EHt 3 Stti 
[004 7] -ICOj^KLT, XZWjH0^--y h_h£ 

•y hc±i#i^>iaiiiss»3ajuiii»*«^s**cfc 

. #Xf-ya yk:fctt6H01fc:<S3F*i*BKi« 
3S£ft4coT\ h^yxyT-visywWcktkm&fiZift 
±.Zit&zbtfX'%&. ioT, h^yx7r-7v-y*< 

^<9*^ab^£*5*«Hi-&£ ClfttcJ: 
0, h7yX7r7i/yog^±MA^. : f&£ft4 
Ibfc4«Jlt=-HJ-tc«lBT* 4 4: 3 fcrT 4«MRi*< $r 

b%-?fcbzt,z, %®n**&mmii&imziti>zb 
w*imb%&. 

[0048] ittC, XZmk r )3---v h±lZ£Kt>tl& 
iMmn&Zm-ZittUS. XZWiM0i--y bTPlBt 
tCjJIO iiiZtl&xm<7)$lZ)&)>-Z-£>£>Z bffX'% ico 
X\ #xf-y3y(:fcv^lloxyyyyijy^ 

•y KK*tL 1 EOiM 0 ai lX'm&flZlNXZtlhmffiil<0 

fcftTfc, xzWiiiOi-'y MHM^feix-6±ttalco 

j^i. iiT14, X 

ZWiMO^-'y b±<,z&KL>ti&£Mmco&tf 1 <i^=5: 
[0049] fiLtAO, S«KOft^«lt*Srfi<Wi 

•ttl.*l^-tc(4, ffi«h5yx7r7yyr?®t5:^ 
iMm*?*-?*?*; -y r U y^^ir i: Zmi-t h Z b ifiX' 

hW&lzte. #XT-ya 

***<*t6Ci:fc:J:->T*tiW-6WC*<. «7<:i 

*ig7i zmmz-t&zbizi^x i>nm-tz> z t #x-z 

4. -eLT, S^6«g*S:ffMS-ti:4i:#k:{4, 
k 3r -s fc±<WW»*— y 7 V yfKc b' 5rffi«0 h 5 

[0050] iMh^yx^rv^yrttcfcv^ 

mm ■ ^fflSft&iWSB^e-^^-yru y^t'{4 
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4. 

[005 1] ttz. XZMJSOi-v F±lC±SftH<0# 
M (xtryF/L-) SrM^&^Wi. XZffti*»?xr..y F 

xx-y F±(cM^fl4±SMS<0if«£S£t;:ff3.rfc 

xf-y a ycti^t l »xyy>^y F(c 

[0052]«-5t > XZWj*0^---v F±K&9tttt 
feiii'v^y'y^fcs t7f-HPB^€a 5 g&4fl!2<7V^ 
yy^tKOffiSikfcJ:"). XZtt&Oxx.y F± 

y'yy U Ftc** L 1 EOiM 0 ft LTRflffcflni 

$ ft4 tUfgTLcO t -y f-BHR £ ^3?"t 4<I k *^T«g k =5r 
4. 

[0053] xy^'yi/'j y^A.. y FOflSSM, 
«, xyyy<o£StlBMfcfc:J: 0. ^|§jpg(;:M5tt&<t£>ix 
4 OjWMKT* 0 . 6 f -y «i , x y y' y y 'J 
y^v^^fc < fc9ffiar&£fca t £v*0T\ xy 
y'yy y y^y K^s^xyyy-yy 

>y H(cfilOVA>&4WcMt. ±WH<7)#W (xtyF 

T, zcot*. ±HSW<0#W (.xtyF/P) cotr-yf-ia 

MOW 16 tzllXX'% 4 <DT\ x y y y y >j y y^. v f 
#S3:4iKS<7>xyyyyy FfcflJOffifeft. 
Tfc. ^fi^ifttttfiBSkSriifcUtfri*. 

[0054] #XT-y3y±iciSfi§ii.| 1 teflr 

12, xyy'yyijy^7 FfcBftU*** 
§?£Sf£(=$W-4£k*<-e£4. #Xf-y 

a ytcfcwc lffloxyyyyy yf^v vent l® 

-*-4.rka<T'#4. 

[0055]^fl:, xyy>y'jy^7 Vcommil 

frfr&miftmi. xyy'yyyy^-y F<0 
fmiz£*)ifcmthZbfim , %X'$>&<7)X\ x.yiSyi, 
y yy^-y Fa { g&4«8coxyyyy y y^A,. y je^ 

WJ**>4*^fc:tt. xyyyy'jy^y Ftf>fS£fg 

£05£H£#gk-$-4.rka<#V\ £*>fc*, 
xyy"yyyy^7H tfO<iff^<7)S5!{4 , %A £ * 

Beast*-* i k mz^mzx &ww£ifwz 4 

(OX\ xyy'yyjy^ y F#S3r 4 fKloxyy'y 



y y y^ v F izWOWz. hfiX h , iftfcfrjtMitfta* 
^k&4,Ik{i&v^ 

[0056] xyy'yy y y^ y Fcotfft$«!J£ 
«i, ^l-ascoxyy'yyy y^-y FBTCfircfc 
<, Ulcoxyy'yyy y;J"\-y FflT-ifflja-f 4dk 
tf%\\(r>x\ isitxyy'yyy y^-y FTJ>oTi. 
jDlWjRwttHKW*** & *£tc xyy'yyyy^ 

"C. .rcDkl^ xyy y-> y y^7 KwffiKS^ 

»ar&fiWHB»rk*c*ffl^)i&a*»»t4^-CU 
#Xx-y3 y(cfcv^T*a^A{cJ:4$iJUil7t: 
(tT"C'#4^T\ teft^ftji^ci; Oigfh»ffl*OTk 
-fxy^^axhOiK^cMSR-fSCik^T*^ 

4. 

[0 0 57] #Xf-y3 y±^l5ffi$*t4^ 
TJis xyy'yyj y^-y KSrBH$-t4Rfc:. o^- 
hawtfcRttfeiDtn^- b tyt. xyy'y y y yf 

-vmttza^xte. xyy'yyyy^y K(dft(t<9 

^WD#tt^4n^-bgp«Jr, o^-htycoieiS 
ftJBW*** 4ft!!OD^- hgKWtcBX 4 C k £ i -a 
"C, n^-htyc7)ffiilS^Sr^S-t4C:k* i -r'#4. 
[0058] xyy'yy y y^-y KcoUffl^tf 
tt, xyyyyyyr^ yb"^«^(cJ: , 9ffljI-r4c:k 
v mt)X- , xyyyyyy^? k 4 ii«x 
yy'yyy y^y h'(c^9#t>4^Wi, xyy'y 
yy y^-/ F^I6(t4>ix4a^-h?L«{ai: : Srk*ti^ 
SSr*«^r<§ix4C:k* i ^<. n^-btrycoEIS^ 
®(7)^5S^^k-t4ikt^V\ LT, dOk#. 
nt-ht y<n%lWtW&<rygm$ . ^S^cfiKiiSJW 
4Ck^r<m{co^-bgWSrlX0#i.4 £WC# 4 

<t)T% xy y'yy y y^"A.. y h'*^^4Wicoxyy'y 

y y y^ -y fkhjj o #x ^itr t> . awsflrjumiai** 

«e«k**iktt*v^ 

[00 59] ^f-yg y±£t&BS*i4/kR 

Tti, xyy'yyy y^7 HfrimrfiRic. ?5y 
rfftctstt ^ ^ y r try t\ xy y*y y y y ^ 

<yK£fflflrLTH4. L-T, *^4^7y7"^:ti 

v^u, ^y : Jy^')yy^ y HtcE«3*i*nwf«rJt 
j^LT, ^ 5 yr t° y c7){as^^ ^ ^ ^oKttttflbWt 
^$nro4. ^^t. ^cK0W(t^4^7yr 
7?y7't'y<v&ikvmwm%&m<7)?7yy° 

&ttlzM r )Wz-Z>Z\b( l z£-oX. fyyTVycomSffi. 
.«5r^j€-r4dk* J T'^4. 

[0060] «rfc:. xyy'yyy y^-y fco^m^ 
xyyyy yy^ yFcoasic J: 0fflSi"4Cik 
v*z>t\ x y y yyyy^ y f tfm% 4 a^iwx 

yy>yy y^ v FC«J'9#*>4^t«, xyy'y 



(10) fj2 001-18102 (P2001-1':A) 



y>-v vy+sv vim^^mmco^y^y^vyy^"/ 
k«£l\ 

C006 1 3 -t&*>*>. ^mcOhyyxyr^^yX' 

ti. XZffc£9^---y h±l,z£.Kt > tL2>±$m<r>m%i£ 

smzLKztfrt?. *<7)mmkizm±£Mmj}<Dtm 

Zbi?X'%h<F>X\ 4—is*l\f3X\>0)WWiZ.WRth 

lisffl-t* zttfX'Ziztfrto. mmmm^msx-m 

?commmmn%-m%hcr)X'bhfrL>. *<nmmmi> 
<gmx'%£-£&ztrfx*z&<7)X\ iftwt'b&x-yis 

yisVyy^ y H <7>£j&tcO»;:*f LT. <R3^. FT' 
*WS-fS-rk#T#S. 

[00 6 2] ^^x'y^OlX0#x. teRtCtS 
fflff. o^-FgffttOflX^*.. y*7y7mf«0&9# 

raHO^S, xy^yy'J y^y HO«l«BfL<o*MWI 
£<?>^5g. lyy'yy'J yy^ y Hcoo^r- bflo&B 
co^s, xyy'yy'jy^7 Ffc*ttS? 5 yruy 

*&mM£*##gk&&.r ta%wx\ xtmix'h 

h r^yiSyisUyy^ vFcoWWj izftix. i&ax 

[006 3] ^-XT-v-ayitCiSa^tH.^ 

£•!«■** i k i&ftfc J: SBHfcWK 

HSiiS^xyyyy'jy^'y h'D$»££.*-r-- 
y^'j y^y h'co^tftjl-ft;^-*^ zkVX'% h<r> 

x\ q&mfavmx-wut 3 wwsm® iwmwo o 

[0 0 64] &tz. immcotm, 'Wisyynwow 
ny--hgp«coKo#i.. ^^yy^ssoti 
icg-t ft5mffi<r>*m%®Mizm-rmffit 

[0065] 



i-yte. ^*45WcOfflOTia^L/v:h7y^7r-?v'>l 
00k|3]t<. 114f)xyyyj/'jy^7 F200 
cDfiSSg?L2 0 1A. 20 IB. 2 0 1C. 2 02A. 2 
02B, 2 0 2C<7)JPl^h7y^7r^O^>-X 

[0066] Hit. *mMcr>&BcDhyyx7T-?i<' 

y 1 Sr^fflHT'^ . #HifeO^®<9 h7yX7r7y 

y i lis tt*S{ri<offia-cML^ h^y^7 r7yy 1 

foh7yx7r-7yyi oo<7)i/ r^hJ-a^L 

[0067] -T^t>*>. *HJS^®c7) h 5 yX7rv 

isyix-li. x.yi?yi,yyy^ F200*«*$fi 

hy4y\ 0 1±C, S8AS510 2. ftJitiSB 1 0 4 iffi. 
ttt>tix^&. ZLX. ftJASffl 0 2fcUi. ^Affl^n 
-73 y^-\* 1 0 8 b £»£ft£X 1 5 $r k* **»»t £>ft 
V^6. 0 4fcUi. &§^BI3SBl 7k» 

aifflcoo-^ny^l 0 9&k"#li»t<s>*l'O>l>. 

[00 68] K8ASI51 0 2k»ffl«104ktf> 

Btli6-?OXf-y3 yA. B. C s D. E. F#f£ 
(t^tlSt fcttC, ^f-yayA. B. C. D, 
E, F±tli^fl,l 0ff®MZtlX^&. -E-LT. #X 
x-^gyA. B, C. D. E. F^pWfcJiJlOlltia 

1 2**Rftfe*lV^*. 

[0069] <r.IT\ t7t*5^^S 15.1 

7. mmi 0. Jni^fiSl 2W«Sfe:ov^KW*. 

[0070] ft-f . ^^m^a 15,17 OffitStCO 

^Ufc«^^aae 1 0 5 i:Jt*W!> t , r iEi:g?&j 
T'ft^$ii7txy i/y y y^ «y H 2 0 0 Sr . 013 

«"Ctt W t ^K9»39A%X 1 0 5 i: 4 . * . 

^^ssb 1 7 ii . «#g8B<o w-eftiH l ti&mm 

mm 1 0 7 fc Jt®-T4 k. 013 

TflWSilfcxV^'J y^-y F 2 0 0 

[0071] -r&*5*>. mramsai i5.i 7«op# 

{i. xyy yy y K 2 0 Otf)35^ r iEir^ 

fcv^^cik*^. *cr>mmi l ±£<mth<7)X'b , 9 , at 

ASSl 0 2kfttaigPl 0 4tcfcv^T. ifij*>v^*>-*l)J: 

15. 1 7 cornet, &mit$tixwist&mtf£mb% 
o. 4 -isvivaxhnm&izmkthhnbmo zb 

[0072 ] »:tc. ^1 OCDWL^lz-o^X. 02~0 
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9£#$L&#f>i&HJl-f&., 02J4. ?6AlOWIEffl0 

x-hh. 4£. 03<4. ?&ai o<m»wmx'hh. t 

fc. 0414. teAl 0O##2 5£>»2gffi3 2£^U: 
¥®0T$>.|>. 4fc. 05t06t4. i&110«D^- 

fc. 07J4. &A1 OOfflflffl0T*«.. 
[0073] 4*:. ?&A 1 0 fcW*a»*«AJCti 

fc*>ic, ?6Ai oftjEn»i*»4>jwsifi«ia*ia8jc«^ 

■f. fflU 08fcB9fciS$*ufci&Al Ott, 01 4<o 

6 sus 4 1 w/cox. y : Jy is »j y -/ h 2 o o 

6 0^L&u4^M4A/u:/c9xyy'yv' 
yyy<^vWzi$-t&W)li<r>X'bi>. Vt->x. 02#> 

4>H7fc*S*l/£i6Al 0 t . 08tll9^$fX^ 

a i o t nmxn . m ^zm mhu&<r>mkt>m%^ 

ft. I-IT-li, teA10fc*ff*ai*«:«Bfc:-r*fl£ 

[0074] -ett. #Xf-x 3 yA, B. C. D. 
E. FfcSKSfi&i&Al Oli, Mx.fi'. H7tc*f J: 
a (c, xy^'yy U h* 2 0 0 SrBBJ*t6fflJMB 

3 1**1/0*4. ^H|j$S3 1ll xy^y'J 

y^2 0 0*< r^i^j T-&9A*Ub*i4fcfcU3* 

0 <D-gB#«f -5. am® 3 2 1 . am® 3 2 tC^B-r 

Siyyyy'jy^'y K2 0 0*3Lt%~o%m<r>i>- 

)V33t. xyi/'yi/U y^-y K2 0 0 2 

fc, ^7^N*-3 40|g|!)j!i-CS>l»>' , jy^'3 5^i:* i 

[00 7 5] ft. fcAl OrttCHftSfUfcxy^yj/y 
y^yh'2 0 0(;:*fLT. IfftfflSl 2C0&IA (0 

^L&W jWS< id Wifcf, H3tc* 

-TiatC am®3 2(C{4ISPg&3 7frl£^;h.T^ 
4. 4fc. am®3 2i:(iR^^7y^ 0 -3 4cr)i)(c 

t , mm. m 2 t^-r i. a £. hbshs 1 2 co&ia 

( 0* WrV * ) #m< X 0 fctf>*>IBP* 3 6 #R 
IfbtlX^t, 4£. ?9>-rc-3 4 0flg£U:, 
(4*. 0 7 KTKtJ: d (c, Smffl 3 2k (4K*Hlltf)x yy 
y^ij h* 2 0 QtW&'fhW&<r>l^.<r>v~)V 

2 2b. iyyyy'Jy^7 H2 0 0£3:x&-o^ 
OU-;l'2 3^iS{tfeiX-C»- , '€.. (1U 08£09<Dte 
Al OfcfcWtti, «m® 3 2<0MT, *m®3 2c7)ffl0 

coxyy'y^y y^-y H2 o Ob^mthtm^cou- 

)\s2 41fimifhiXX^&. 4£. X-yiSyisVyy^v 

K2 0 0£3Ufl^W— >U2 3, 3 3 

t43rv>. 

[0 0 7 6] -?-LT. Witf, H2K*^J:5tc,-±j* 



£2 7£f£(t^ftfc'<.7'J y?2 6-e$ft£$flT^4. 
4£. a?^2 7C0±^lC(i, jK-A'*S^2 8*1^>|f* 
2 9T'ff LiUU: 9gi#&4-£fc D^WU^U y 

4. ZhlZ. |gft^'jy^3 0O?K-^^2 8O5fe« 
4 2J4. ##2 5<?>MWtlB\WfflmzmWiZtlX^&. 

[00 77] ^t. 07fcjjrf J:dC. Igffljyjyr 

3 OKfcV^T. *)—#*:-?2 9X'X-H'* s s2S*3\ 

fc. ##2 5ttB5ft;fr|tn£0t&LTffi<. * 

4 6(c4T"^tl>^i:(cJ:0, r 14^j wxyj/'y 
y'jy/200^r (ft$lH«ilg|£« J Wii 

!>. ^Ofc#^|gtty'jy^3 0(4, IS: 

44lZ&X'm<, ttz. ZCOmiZ. Hf-^-^2 9T' 
#-/l/*i/*28*ffl,aiS*44;. #tt 2 5 {4RB#ft^ 

jS«« , r*S*ifc*fls4 7 tc4T'M(tS ; 4: (c X *) » 
r j(7)x>v f y>''jy^200Sr r HMflHim 
t-f Sifc^SS. ft, Z<r)tZ<r)fflM~>Vy 

?3 oa» MS:^4 1 &+'t4:LTRi$ft:fri<i)CEi!& 

*co«t"M84 3A«4"C«4 5fc:4T«<. 
[00 78] 4fc. MiK, 04^-f i *f*2 

5 tf>»m® 3 2 cOffl^ti; . 6 fflOO&ilP 4 8 L>tl 
X^h. ClfL'o^lKtt5P4 8*>^«i. St?ffflcO^-7y 

h^ffiwa»*««*a*<i*. ft. aifffl^^-^y 

h?R«4, xyy'yyy y^-y h* 2 0 OfcrftJirttflJJB 
^ri:'&^*LT. xyy»'jy^7K2 0 0 

m3 2izmmizmmz-£ht:MzmmLx^&. 
s.moM.te. r^tan4 8^^(omn^zx r ). mmm 

3 2 {^-f Sxy j/y ij y?s\ y K 2 0 0 <r>WmcrM 

%&¥mt h wztiffl ix v ^ . 
[ 0 0 7 9 ] 4fc, mm. 04 tc^-rj: 3 jc, #&2 

»4 9j&«K»t<5><tTV^. -eLT. 04<OR-RHT-W 

BrUc^fflr®0T$>2.05i:06{c^-rJ:d(c, 
-Ng)5«4 9(4. 2*c7)Wf y5 2{cSg|*l$ix^:*^. 
W)y?5 11Z£*). Wl&Ztl (05#!S) . 4fc 
(4, ?l#a4ixl> (06#HS) . ZtilzX*). D^r-h 
S5W4 9con^— h fy 5 OSr, «SfgP3 1 coxyi/y 
y'jy^2 0 0«OD^-h?L (0^L^rv^) MfflHS-tf 

4C:i:* ? T#i>. ft. 08t09O/&Al 0 Cfc^t 
{4. S^r4^^n^-hg|5W4 gSrffifflLTiiO. *» 

(las^^^t') tea*. 

[ 0 0 8 0 ] ftte. JPlfilM 1 2 WRBfcOk vC , 0 1 

0.011. mi2z$mL%ti t t>WRth. 01 0 

«4. #Xf- v-ayA. B. C. E. F. GCOMiBStCfS 
»t feiifcillUSW 1 2 C7)«{g£ Z W*> <i>^ L jEffiHT 
S>2.. 01 H4. ^f-xayA, B. C. 
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e, f , Gcvmmizmvw.itoi.mMi 2co8eg£x 

$bfrl>7KLtziEWmX°b2>. 012J4. 010 

co S - S tft TV > •> y 2/ 6 2 <o* £ $M L fcattHBrflSEI 

TftS. jDlttttl 2<4. Ofc: r«jKfiB«imfi 
§9j T11ft£ix£xyvy->y y^y H2 0 Oco&fg 

7L2 01A, 201B. 201C. X(4, fe&l 1 (C 

r «BMWIWWB»j T'EftStotxy^y^y y*^y 

K2 0 0cO$fg?l2 0 2A s 202B. 202CSr.aD 

irsi><o-c*s. 

[0081 ] MIMM12X'\&. 01 Ok01 1 
tdZ.)\*J s Jy?t> 2££>WT\ ±Wal63i: ; t-^64 

x y «; y ^ y y ^ > y K 2 0 0 t,zmi h fitz 6 ff <0 r jk 
fiOf-y^PiSri-?T <014#!SD . 2HcO±: 
lttlI6 3i:2flO*-*6 40«HJgS;ft"O>&. 
±ttsS 6 3 COI*m:{4. l*OXtyK;l/6 6 (012 

jMWtoWiTHS. 01 2C5crj:3 

A->y'y/6 2^tli, ±WIS6 3c7)Xh°yHyl/6 
6 4 1 # y T U > 5 X'W^^tlX Wh. 
[ 0 0 8 2 ] U~?X . ±WSS 6 3 rt£*W>£;h.fc 1 #<0 
Xfy h';U6 6fcTO^Ttt, # -y7"'J y^6 5 Srtf t 
T. lfflco*-?6 4t;:4oT!I]lK$tfl>£k**T-£ 
h. £->X, frfrhxVyYiVbb^mzMWWt* 

6. EHg-f&#lJi (0*L$rv^) XZW 

iM0iX.yh6 1$:^LT, XZttfcfc-a-OJMISfuSr 

yh';l/6 6coWS(caX0Wt^>^#I^ (0^L=5r 

V*) fcOVyCte. Jnl*t*i:*&llliin.2 0 1 A. 20 
IB, 201C, 202A, 202B. 202Cco@CO 

y H rt- 6 6 cottffilctt LBX 0 ftJt <?ft S . 

[00 83] mz, zcoxiKmmzftihyyxyY 

•?>>>1X\ xy-/>yijy^7 H2 0 0co$f£?l2 
01A, 20 1 B, 20 1C S 202A. 202B, 2 

o2ccojDi£ff^fttoi^i&HH-f&. Jtr. »A 

SB 1 0 2<0o-7ay<tl 08£fcWC, r iL4^ 
&j (Oiyy'yyijyf'vy K2 0 0?t)*«ASnS. -£ 
LT\ o-53Ati 0 8±coxys;yyy y^y 

mmzWLMxhtih. 

[0084] £9&SM8it l xyy'y-/ y yr 

'Sy H 2 0 0#«8gM:J¥LAft£*l6 1 . ft#81fjc0 
!IT1»HJiL*:g#£8ISSS 1 0 5 kP?«^*-XA 

x\ &ftmz&ft$titz^y> ; yi'V >y^y K2 0 0 

£ rjE4jB»j rjftfcg^j teg**-*. *cof&. 
ftflrtRJfcftftSfifcxys/y^'j y^y b'2 0 0(4, 



y A cote ft 1 0 OlIMgB 3 lfcaS 0 Ait ^>ix i> . 
[0085] Xx-v-ayAcOteftl OTti, r «IS:^ 

coxy x'y^>J y^y K2 0 0* { Uf#S53 1 
•?Ail^)iXl)i;, >-yy^35con-y Hlrlf UajUT. 

^7yA--34co^7y7e>'2 l^xy^'y^'jy^ 

^•y h'2 0 0(cffE$-^. xyy>yijy^.y F20 
0co-^S5r»£iffl3 2(^B$-ti-S. Pl^c, x'jy/ 
5 lcon y KSrff LUJLT. n7- h»W4 9cOny-- 

hey50^xyy'yi/Dy^7 F2 OOcon^-h 

2 0 0 SrmScoaET'S^® 3 2 tcgffl§-tt h . * L 

T, 0*L&Uh7yx/\'-£TfflM£I$-£&. 
tciO. xyyyyU yy^-y Y2Q 0(4 ^t^tS^ J 

x-jEmzmfeztih . 

[0 086 3 IBiJjy-'JyrSOtC^OT, -f- 

? 2 9 T'-i<-;M- : J 2 8 S: ? I £ a * & ^ k 4 
0. r «t3J?^j coxy^'y^uy^2 0 0S: r©^ffl 
iz-t&. ZtilzX*). xyi/y v"j y^-y 
H 2 0 014 rgijKflHSff|jtH»j TjEflWcEffigSii, xy 
y'yv'jy^<y K2 0 0cO ^mn20 1 j {4. xzii 

x'B&zh&¥m±x'zmk¥?T%imk%&. *<r> 
ZT-isayAnmmizh&xtfmmi 2v>xzm 

iM0xx.y h6 lX-ftm-t&ZblzXiX. ±WH6 3 
yyyy^ yh'2 0 0co r^g^Oi j ±S:?&a4-5 

izmmt. 

[0 087] ;fit4 0, feA10rtfcHM3*ifcx>' 

i^'yyyy^-y K2 0oco^fg?L2 0 i a, 201 

B s 20 1C<0iHl*rartEi:=flr6. (EL. xf-y 3 y 
A(C*JV%Ttt. -?-COWffl!ltfcl>I#«^l 2C0-2TC18 

mil2 0 1 ACO^jDlJrffVV m%vfflmi2 0 l CCO 
JSJni^tfoTv^. ZLX. l&m&\ 2<r)J\*7iSy 

^6 2W4 2fflcO±WII6 3*{EI^$tl, Clix^cO±tt 

m 6 3 fc: -en-ffL|fta6 ^.ix/i 2 *cox ey 6 6 
(4 , x y : J y > y y > y k 2 0 0 fcifctt f> fifc 6 fflco 

2 *cox tyh>6 6 DMSftc * fi-P fLffi •) ftffbiXJt 
#1* (0*L^rV>) (4, xyy'yyijy^ 7 K2 0 
0K&tt£*lfc6«O rj?«MSj coh"-yf-^5to 
T. |5]B#^0iii$ni>. «oT, dcok#(4, -?Vco 
IfH»«l 2(ct>(t«. lmcOiMOajLtci'), iyyy 

y'jy^7 h'2 0 0(c^tt<>il3t2<icO rm®m^ cO 

•en-pntctjv^. #«tg?L2o 1 Aowmxtfmmiz 
'fxhfih. ttz. nmzLx. ffi^coifwafis 1 2^4 

h 10^)580 Hi 0. xyy'yy'jy^7K2 0 
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[0088] L*>U xyi/>yyy^7 h'20 Oti 

X2m<r>W.W<>\'7'1) i m&2ti&i><OX'$>&frt>. 11 
W r ^MSj (CfcWCU;2#<0 0 1 j ^*#ltt 

6 (014#!$) . -f 6®D r$|Mgj £*Tt 

l,iIcoiyyyy'jy^7 F2 0 0CfcWCte, 1 
2#<7) r$ftH2 0 1 j jWfcS't&.rfcfc&i). ± 

2 0 0£*>V>t\ 1 22tsi7) i" $4*12 0 1 j cr>o*>2*<7) 
nfflH2 0 1 j £*'l>Ktt?JWK»f &«ffc7L2 0 1 
A. 2 0 1 C(coV^Tff*>iX3t^T'J>-S). 

[0089] ZZX\ znmiz&^xii. SfcC. ±tt 
II 6 3 WzW> h titzz t v Y)V 6 6 ottagtcK 0 tttt 

£>ft£IJI (H^L&V^ JLftWmi 2(T>XZim 

2 0 1 j £4^£tt?"JWK£artl>&f£?L2 0 1 A, 2 
0 lCOjDX^ff^ixl),, CSoT. Xx-v-gyAHfc 
V^T(i. -^COI^MI 2Kfcttl>j*9tiiL, t%h 
*>. <DXf1M8*i 1 1 2KJ;l>«fg?l2 0 1 A^WlU 

xaemffhtih. mmztx. mif coximmi 2t 

fctt£&9tlSU ■t^h-h, flfcfrOXft&M 1 2\,Zi.h 
«fg?L2 0 lCO^JPl«6lslffbtll>. £*UcJ;9. 

xx-xa yAtc&ivtli. xyyyy'jy^^ H2 

0 0c9$#g?L2 0 1 Ab®.ffiH2 0 1 C^ttoO 
[0090] Z<7)£olzLX, Xf-isa >MzHWh 

mxt^m-tit, xt-x3>aomi ox-it. m 

coxyy'yv-yy^oos- ""flSig^j i,zm-f. ^l. 
4<7)7 7yyt°y2 1 jiyy>-/'jyy\ 7 H2 00 

X/C\ D^--hgKW4 9fi0o^r-Fey5 0SrX>-^> 
v-'J>/A.. y K2 0 0On^r-hTL (0*L^V^) a>f> 
dittJ;0, iyyyi' l jy^7K2 0 0(7)l 

&#gB3 l CS^^ii^xyyyy y y^y H 2 

nit*><c>ii-c rmiLgmi cot&x'ikwzimzti. * 

f-yayBOSll 0<7)H^gp3 1 £j*9 Aft<oix 

[009 1 ] Xx-vayBtCfcOTt. iatftXf 

ftSIf^ftSl 2<D-*X'®miL2 0 1 BO^JPlSrff 
^*fl!j^-C'«tl?L2 0 1 Bc7)tt±Jjnl£'f? ^Ai: , #> 
a^Jnxtcn&Kxy ^ y >-r^y K 2 0 OtfXf- 
-is 3 yccoteft 1 oc7)ii»gP3 1 tzmo \tit>tih& 

tfmtch. ttz. xf-isaycizte^xi). ±j£L£ 
z?—>-3yAtm®%Zttfftbti$>. fflU *<OPo 



mizfo&ximMi 2<r>-jjx'mmi2 o 1 Aottxtf 

MTtfio 1 1 Ucffe^TIStigfL 2 0 1 COtt±jDX£ 
5^fc. *^.S»jDl^Tf^fc:xyi;y^y H 

2 0 0 ifiXf-is 3 yD(OM 1 0 WllftgB 3 1 £iM 
itS^S&S. Jilt<k9» x^-i^yDcofoRl 0 
<0EI#gB 3 1 t,zm ktitzx. yisyi/Vyy^"/ K200 

iCfeWCJi. £T<9flSfg?l2 0 1 A, 20 IB. 20 1 

C coiuxtf'fffrizti Ztlz%&. 

[0092] mz. Xf-yayD^ftl OTML 

j <Oxy v^y >^y H 2 0 oawsp 

3 lK&9;Ux<?ft&fc, 5«0o-y KSrJf L 
EttLT, ^7y^-3 4C0^7y7'b->'2 1 ^iVy'y 

yjy^7 h'200(cffffi$-»t, xyy'yy'jy^ 

•y H 2 0 0 <7)-g?5-SiiB3 2 ^iifflStf & . (sJB^tc. 
^y>-^5 lc7)n.y HSrffLttJLT. o^--h^4 9 
cr>nlr—bVy5QZ^yi'>i' , jyy'\>v H 2 0 0^0 
oir-h?L (0^L^v>) ^jX^-tt. xy^-'y^yy 
^7K200 $:Elf^^fi[a-C'aJpffl3 2^^H$1t 
*LX. m^Ltc^hvyx^-ZTM^mmt 
ztuzx*), xy-syisyyy^-y K2 0 0(i m 

^Lg®^ x'sEmzmfeztii . 

[0093] IB»^yyr3 0t;*3^T, -9"- 

^ 2 9 T'*-^ * 2 8 £• *f t tfc $ * 5 C t J: 
9. r «IS:^j cr>xyi/y>-yy^2 0 0^ r^(|ij 

li^l^j ^-T-5>. cmt<]:9, ^y ; Jy~/>jyy^v 

K2oo(i rgmmmmg®} -c-mtcias^ix. x> 

y'yi/'jyA7 H2 0 0C0 l"^||2 0 2 j {i, XZ« 

f*. Xr-^3yD<7)M«cS)l>Xf^^l 2<7)XZ!ft 
I0ax 7 h6 lT-$i]ffll-tSC:i:tJ;^T, ±WSI63 

Xft da^L^r^) Sr. teftl Ort^S^iiTtxy^ 
y^'J y^7 K2 0 OCO r^20 2 j ±£?{H«J:-? 

[0094] ZiUzX 9 . 1 OrttcBBHrSftfcxv 
j/>v-y>-^>yK2 0 0O«tg7L2 0 2A % 202 
B s 2 0 2C«0jDX*<«rtgi:^l.. fflL, Xf-xay 

Dtc*5v^r«. -e<owiit*sxmasi 2^-^-c« 

fg?L2 0 2 ACO^JDX^ffV^, flfe^TT'«ltt?L2 0 2 CO 

JOnXfcffoT^S. -eLT. ifHWai 2<r»\*j*Jy 
i/6 2{c{i2fflO±ft5l6 3*<H$§il s ClfL<oO±tt 
516 3|*ltC-?-tL-eiliW^4.il^22ls:<7)Xfy 6 

(i, xyyyyijy^7 h'2 0 0(cigtt4>ii^6<lO 
r MMSj Oh'-yf-^pg^ioTM^'V^Jlfc^t, 

2 *wx t y F/W6 6 <n$mt,z*ti-?tiM 9 ftfttiXJt 
^•XA (EB^L*^) ti. xyyyy'jy^7K20 

T. |3lB#tciii9aiSixl>. t3!oT. Ctf)k*»4, -^ro 
XfflSMl 2t«»t4 lIU<7)j*9tbLtcJ;9. xyi/V 
y'jy^ 7 F2 0 0(ciStt^>ix?t2ffl<D r^MSj CO 
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#«^7L2 0 2 CtfMBdni^raflUcfffciti . 
[009 5] U>U xyy'yyyy^7K2 0 0li 

6^fSS4>'N>7'<7)tiCOT'$)0s lffltf> *m%g.i KfcfL 
T2ffl«7)g^N';^A{itZg$iil)tOT'J>l)*^. lfl 
<9 r*«£j iZ&^Xl*2*co r|fltt2 02j 
$> (014#38) . T^*>. 6fflO r^gj 

Siloxyyyi/'jy^v F2 0 0fc:li, 12^ 

ntt!82 02j ifittthZhttl. ilUc 
jDICi$V^T(i. F2 0 0 

£fcWC. 1 2*<0 rum 2 0 2 j 03*?2#W rffcH 
2 0 2 j *#£Kimif}£.j!i&t&mt£fi2 0 2 A » 2 
0 2 C iCOV^ff^flfv: C0^T'$> I) . 

[0096] **>»K::fe«.vCii. ±tt 

IS 6 3 rt telrtfc <o <TJt * tf * F 6 6 D WS(CK 0 ttft 
4>*lfcXj| (0*L$rH) Sr. IfHtfiRl 2«OXZ«6S 
0JL-. y he lX'MWt&ZblzXiX. W)<?> r WH 
2 0 2 j *4MMcttWWfcjtafr««liBL2 0 2 A . 2 
Q2C<r>t\a.t>mbti%>. tot, ^f-yayDCti 
WOi. -#*>XfHllM 1 2^^tt&iM0JUL. 

*>, -;froxflM&t$l 1 2(ci4MlHl2 0 2A<o3iean 

X«6EIff*>il*. flWSWXfHffl* 1 2(C 

fcftS&OHJU «Efr*>IfttH*l 2 Hi 4 

^?L2 0 2C<7)^DX(±6[IIfi : *5^S„ ZtiteJ:*). 

X-f-^3>DtZfcV^T{±, xyy>y'jy^7 F2 
0 0C9«itg7L2 0 2 At«|g?L2 0 2 Ci^TKol* 
X. ffi}nXtf1rbti&. 

[00 9 7] ZOXolzlX „ Xf-y a yD£*>tt£> 

JnXrt^T-f & i: , xf-yayDiOMlOtli, K 
S&v-'J otefcwt, 2 9T**-;u* 

^28*5l*XM:-£4£i:fc:J:D, r Sf^fflSfS^^j 
<Oxyy'yy'jy/20 0J r«4j^j t-fs. ^-l 

4«?5y7ty2 l Srxy-i/'y-^yy^'s.y H2 oo 

X/C, D^r-hgP04 9^D^--hf>'5OSrX>'>'> 
y'jy^7 F2 0 0«Dny--f-?L (0^L3:V>) *>A> 
Wf. ^ix^iOs xy^yy'jy^^ F20 0<0£ 
*H3 2fcW6«ffi*JPP»S«Sif:* t T'&4. *<0 
fib, £ftgff3 1 K&grSftfcxy-vVv- >; y^-y H 2 

T-^gyEOteftl 0tf)iH*W3 ldjIty/UKoft 
[00983 Xf-yayECfcU-Ct, laUcXf 
ifc&IfttSfiSl 2(n>--%X'®mi2 0 2 BW^!lPXSr« 



^f^Cffl5^TT'«tg7L2 0 2B^tt±jDX$:^T^^i:, 

^hlNOMimzx.y^y^U yysw F 2 0 0*^t- 
-y-3>-F(7)i&|l 0<7)lHfSP3 lKiMOAix^iiS^ 
ifc. Xf-yayFtfe^Tt, _B£U: 

fllK:*4IfttlW 1 2<0-2rC«ti?L2 0 2 AWftXtf 
flDIfcfi^ t k ifc:flMre«M»l2 0 2 C*)tt±Jlll£ 
fir o , jDX^T^^x y i/y 'J y^-y F 
2 0 0 tBff 1 0 4 <9£S^8l&fi 1 7 Dftftffi&jg 

[0099] ft. m^L^hy yx^-izX-oX „ x 
y^>vU>-r^-yF2 0 05r rjfcflrg^j CDi^T* 
¥ttr*«h.6«aB4, g#£&§£Bl 5HXf-y 3 

yA<oiSi i c\col#i*. x^-xgyAOrkRi o*> 

<^Xt-: /ayBWMl O^OilBS, Xf-ya^B 
tftf&Rl 0*^Xf-yayC<7)Ml O'VOiBBiL X 
f-^a^C^Il OHXf-yayD«l 0 
^<7)*8S£. Af—isn yD<T>xh^,\ O-h^Xf-^a y 
EiO^l 0M7)ii, Xf-yayE»Ml 0*^ 
*r— yF«r&ftl O^^flS^. Xf-y3yF<0 
feft 1 0 ^^ttttiffi 1 0 4 1 7^c088iM 

cou-fiuz^ux i> , —^h^yx^-izX-oxn^ 

mftmz'fthtih . 

[0 100] ixtJ; 1 ), ffiffigpi 0 4^3lA>iiitxy>'' 

y ^ \) y y^, . y ]i 2 0 0 tCfc V v£ Ji , ^-c W^tg?L 2 0 
2 A. 202B, 2O2CC07l0X* { fi : ^fL7tC:i:^ 
<0. tot. xyy'yy'J^'? F2 0 0co«M6fL2 
01A, 201B. 201C, 202A, 202B. 2 

o 2 co^Tcojoxtfsrr l^c: k iz%& . znmt. 

ftgatJSP 1 0 4 0£9K£»&g 1 7 <0««p»fc:«»$nfe 

xyyyy y f 2 0 oia s ta!*«ffj«o«aTiS0/i 
Lfc«§M5sa*ai 1 0 7 1 ini^^^xx^-c\ 

■VI 0 9Jb£i¥l,aj$*U>. ^LT, n-5ny^i 
0 9tcJ;-5T, F7yX7rV>-yi^|-^taiaj$ix 

[0 1 0 1 3 joj. H7^-tJ:-5C xyy'yy'jyy' 
^-yF2 0 0«O r|j||2 0 1 j t r|a^2 0 2j 
St. r«|||201 j # r«m202j j: Ogv^lC 

fev^x, xzmx'&f8.zti&*?-m±x'zmb¥¥T%tfm 
12X-H. miotmi ltznk-rxotiz, xznox 

x-y b6 1 k^<7^'>-^6 2^(C. TU-h7 0Wm 

mztix^z. -r%b*>. Tio-h7ocr>mfr*i>ix 

m&tf'i7btlX^2>. 

[0102] Olgmtzmi lii X o *HS£o^® 
<0h5yX7r7yyitli. ^Xf-yayA, B. 
C, D N FfcfcWC. -5-^^>C0«|cr)X#^l 2«0 
XZ«j^0xx.y h6 l±(cM^.<?>iX7 , i2<l<7)±ttsI6 
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^64t^'yy°'Jyy65X']m^tlX^h (01 2# 
88) . *LT\ #^f-yg >A, B. C. D, E N F 

±te*swc, iWftl.xyyyyD y^y h' 2 0 

0*%ftl O-CfflESflfcRCtt* #^-?6 4T'«-± 

MSI6 3<7)*ltt (Xt>h'/U6 6 ) £0$eS 

«fc 0 , S-±WsI6 3£>#*& ( xfy K/W6 6 ) ^ttfflfc: 

ttiftmvtmbtvfc&jLS: (d^t^^) ^eig$ 

y K^6 6 ) <3f*«£*ft?ftBX9tttt&ft)fc#I* 
(HwUSrH) Sr. XZ»j*9xx.y h6 1 tC«fc 0 |SJB# 

[0 103] diXlCi 1 ^ Xx-^ayAtCfcViTJis 

1 HJWjM 0 i£ LT\ Ulcoxy^'y^'jy^^ K20 
OfcttU 2ffl<9fSIE7L2 0 1 AtfMX, Xtt. 211 
0>«8$?L2 0 1 CCO^jDXSrlHI^ftffd <T 

Hl^xyy'yyy y^y K2 0 0£*fU 2fflO$ 
fig?L2 0 1 BcOtOPI. Xtt, 2fflc7)S#gfL2 0 1 B<D 

ycfcfcwni. l Ekoi* 9 as LT\ Ulcoxy^'yy 

y k 2 o ot*f u 2 mcommn 2 0 1 A<ott 

JJUI. Xli, 2fflO«flglL2 0 lCcOttiJinXSrPI^ 

[0 104] ^/l, Xf-yayDCfcV^ll 100 
m*)tiiLZ\ ll(7)l>y>yijy^7 h'2 0 0£*f 
U 2fflO«fg7L2 0 2Ac7)^JPl, Xti, 2fflOflfle 
?L2 0 2C*>^I*Hl$tClT5£fc#-CS4. 
Xr-xayEtfc^TJi, 1 ElOiM 9 ft LT\ IfflcT) 
iyy'yy'jy^7 F2 0 OlCfcfU 2 {@<50«gfg?L 2 
0 2 B^JPX, Xli. 2ffl<7)»fgfL2 0 2 BOttXflp 
Xfcl^tff 0-1 Xf-^ayFfc 
fcwcii, 1 EOi* 0 U3 tX\ Hwxyyyy'j^ 
'Vy K 2 0 0 £*t U 2©a«WKL2 0 2Atf>tfc±2lil 
X. Xli> 2fflO»lfifL2 0 2CcOtt±jDX^|3)Bttfi : 

[0 1 0 5] itfOfc^, ±W5R6 3ct)#W (XtryK/P 
66) b lMiO^-^ 6 4(0^1 -/TV y^ize 5 J: l>ii 

( H 2 1 #58 K cO«jt(imiST'fl!lO±ttSI 6 3^ 
- 9 6 4 £ L X 3 i b tfX' £ h \> <F>X'& 

±WII6 3<0»fcflH>Ufc9*feU:9-f*£i:«:. * 
$<0*f £ t & -o fc ±«UR 6 3 - ? 6 4 ^ -y r >J V 

^6 5#Ji x ffeoh^y^^rvv-yi fc<0isrcpa • 

y i (ommkizti^x h . xz«i&9xx-yb6i±(e 

aVA, B % C, D. E. FCfcUt, 1 iOIVyV 



yyy^7H2ooc»L, i mom o as tx\ mm 

(CjPX$;h,&8tg7l2 0 1 A. 20 IB, 2 0 1C. 2 
02A, 202B, 2 0 2C<Oifc£, ^H-r•g>.ri:a { '•C' 
[0 106Jtm, XZ|&*9xx.y h6 lXtcM 
^ft&±WlSI6 30&£ifJP$tfftfj, XZilOa 
-7h6 lT'|3]l$£i£9aj£*i!>I:R (EKLSr^) 
ifc£^P$ Si &<7)T\ ^f-y 3 yA. 

B, c, D. E , Flz&^x. Hioxyyyy'jy^ 

^•yh'2 0 0fc:*fU 1 ®<7)m 9itSLT\ ISll^tjDXS 
ft&8ltb?l2 0 1A, 201B, 201C, 202A. 
20 2B. 2 0 2CO|StiiJP-rS. 

[0107] *$m<mm<?> x o 

yaVA, B. C, D, E. FO^dfiOX^K 1 2(C 
fcv^T. Hlcoxyi/yv-uy^/\ y H2 0 0(c^L, 

1 2ffl<Ofl|&Sfl ( 2 0 1 A s 20 1 B. 201C, 20 

2 A. 202B, 2 0 2 C Wvf ix#>l o) £flpXL3r 
tW«r4>*v^T, a«tIfWW«12^)XZttJS0 
i-«y h 6 l±tM^feil4±tta6 3<0»*«2ffl<0f: 

!i£XZ«i&»)xx.y h6 l'CR|ii*fc21 l 5ajS 
iiSXft (0*L ; 5rV%) <7)Sct>2ffl^r<7)T\ lfflc7)xy 
^^^7^-2 0 01:^1. 12ffl*>MHE?L(2 

01A, 201B S 201C, 202A, 202B. 2 
0 2 C crnvf*i*> i o ) SrJpi-TS^Wi. SIJXZ 

o as l «■ 6 hmt a &m { & h . 

[0 108] L*»L^t. flitf. Sl^xmiSfiSl2 

o x z mm o ^-x . y h 6 1 ±km^ ±nui e s cr> 
'/b6 i-cis)B$^oas$ni>x* (hsu*^> <o» 

t>3fflKJMi.Swr. lffl^xy^'y^'jy^.y Y2 

OO^WL 1 2ffl<0«tg7L (20 1 A. 20 IB, 2 0 
1C> 202A, 202B. 2 0 2 CWvf;ft> 1 o) 

tJm-rtfcfttJi, Si^xzWiMOxx-y h 6 1 tcJ: 

•l.#XJI (BK^L=flrv%) CORB^O as Ui 4 ElffoTt'tt 
T'iv\ SKIfHUMl 2<7)XZiWiill0xx.y 

h6 l±fc:M^4.ixS±WsS6 3<0»&3flti J !5»L7t6 

ffloi: stctt, ^kxzw^ox- .y h 6 1 -rrawtcas 

OasSix&Xji (H^U^v^) <0*«,6fflfc«i*<0 
t, lfflcoxy -Jvis y y^-y H2 0 0(c^Ll 2(1 

WiltbTL ( 2 0 1 A. 201B, 201C. 202 A s 
202B, 2 0 2Cc7)V^-fi^*>l'>) ^SPX^^Jt^K 
(i. SISXZ«jMOx^-y h6 HciS&XS (0^L 

0|ilB#jMOait(i2II]ffo^W e tv\ 
[0 109] ZnXolzLX. XZWiHOxx-y h6 1 

±izML^kn&£.mm6 3cr>®zmi}az-£titf. xzw 
i*oxx-y he u,z£&&jLm (a^L^v^) oiej^ 

OaSLIIllitSrM^-frl.Ci:* < T'§. ^f-yaV 
A. B, C. D. E, FtCtjtt&iPXtC^^^tiM 
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y* 7 r v v y i <om±^mm^ am $ * h Z t 

[Oil 0] aSfc. XZWiM0J---y F6 l±KM*./b 
fi&±MW6 3<oa*«^$-Wt«r. xzWiMO^-X-y 

K2oote*tu lmpymty&ix'WimzMxzti&m 

|gfL(201A, 201B, 201C, 202A. 20 
2B, 2 0 2CcOV>-ffL*>lo) Ofitii^H-S. <£ o 

r. h^y^yrv^yi^ssf^stL^rt, xz«i 

•/ h 6 1 ±teM^*i4±«II6 3cof!cSr$4- 

[0111] JjLt J 0 . 31Wofeteii*1Jfiafcft< Wi 

£±ttK6 3^*-?6 4^;^7*liy^6 5&i:'£8S 

f±, #X-r-xayA s B. C. D. E„ FtCjjKiiSih. 
5iyy>-/ijy^7 F2 0 0cy>t°-y^-;MA£:*:# 

<?&ztlz£-oX ftm-ti. tzVX'% < , ©*£j£fi§;>3 

L/C, ft*^£IMj£ffl*S-t*-4i:&fctt, ^gfc&o 
fc±M8B6 3^-^6 4-^* yT'Jy^6 5^ri:'Srffi 
<?>Y7VX?T~?i'yil<Z>fcm% J £hZtti i X'%Z>. ft 

[0 112] Sfcfc. 3f£h7yx7rvyyif*|{;:& 
wc, fi!!c7)h7yx7r-7^y 1 fc<50^iJV-> 

r, pa ffimztihrnime 3**-*6 4*;& -yr 

[0 113] 01 0-^121 2 fcjjr$M: 5 . XZ 

«3M'9i--y h6 l±{c±fM63<DM& Ut"y F;U 
66) £M^6BH::«u XZWi*0J---y t-6 1±£& 



o#it'bixi»'^vy^6 2^^L-rfft)n2.. 

t\WV?$ 2Clt 2(lco±$ftSS6 3**M?"JWfcSl^ 
^iiSiSH'rAW^Ot-y^llPS (xyv'yv'jy^ 

20 Olzmibixfz 6 mco r*MtSj <oe»fB 
DrSlt^ttD. XZfftiX0i-7 h6 1±(CM 
«.H>tih&m 6 3 <0ifig£ gfttcff iZtZZhlz® 

fikSli. A>>i;>/6 2*, 3fflfeLhC0±WSS63 

0 j.- .y h 6 1 ±.lZ&Kt>tl&£Mm 6 3 CO t >y f-igm 

( x y y'y y u y -y f 2 0 0 Cl&tt <oftfc 6 fflo 

rmMm^ coe-yf-raPi) #Xf-ya> 
a. b, d s E. FCfc^t, lfflcox yyy^y 

y^7K200t»l. ll3<03S9aiLTH«*fcJllI 
§fi.&8£tb?L (20 1 A, 201 B, 20 1 C. 202 

A, 202B S 2 0 2Cc0V^"Ttl*>lO) MOWC, * 
fl^cof VHSM (iyyyy-'Jy^7 H2 0 0tlft 
Jt^>ix/c6<lco r^gj otf-yf-f^pg) tf)fia»*ftSr$ 

[0114]^T, XZttiMOxx-y h6 1±(CBX0 

bilk '^Vyfb 2Sr. tr>y^-iaps<?)<i^^s 

fficy)yN'7y'y^62^K0#x.Sii:^J: l 9, XZWJi 
OJ-X-y h6 1±{CM^^S±«SI6 3^>t-yf-|BWS 
ORS&a^Efc-tiikj&ffS, tot. *Xf-j^3 
y A N B s C, D. E, FCfci^T, li«xyy>x 

u>^7 b'2 0 0tc»L. lUKOilioaiUT'^Wp 

JLZtlhWffiH (20 1 A, 201 B, 201C, 20 
2A, 20 2B, 2 0 20(7)^-^^10) tOWt. 

^ t >y f-isiRi 5: sae-r 2> i i: *<nISg t * « . 
[0 115] W(c. xyy'yy'jy^7 K200coflS 

fg?L201A % 201B, 201C, 202A, 202 

B, 2 0 2 cut, xy^yo^JUBMbfcrJ: 0 . WBRIfc: 

iyyyy'jy^7 h'2 oocoascj; *)nmt&z 
ti?%\wx\ xy ^*yy »; y^. y ^20 o# { M&2> 
tS<7)xyy*yy'jy^7 H2 0 ofcHWO****^- 

fc(±. ±WsI6 3cy)#tt (^.tfyH;l/6 6) c0h--y^-ra 

±«isl6 3co#W (xey H;i^6 6 ) ot-y -f-mmcn^. 

rn.it. ±mz?m.~$hz\tti:<mzj\*7i;v76 2*m 

V&t&tzifx-X'Z&ox*. x.> : J>i<'V>y'\ y K2 
0 0 i>m% h a^icox y yy y u y -y K 2 0 0 izty 

[0 116] ^X-f-ygyA. B. C s D, 
E, F±£!£S$fi!>/£:Rl 0<i, xy-/>y'jy/\ 

&ZbtfX'Z& (H7#SJ) . fif-o'C, #xf— yay 
a. B. D. E. Ftcfc^T. lfflcoxyy'yyu 

y ^ y F 2 0 0 iZtf L . 1 0C7)^ 1? tti BUSKJDI 
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Ztl&mmil (20 1A, 20 1 B. 20 1 C, 202 
A, 2 0 2B X 2 0 2C<7>u-fft*>lo) tf)ii£WJ££ 
^§g.t&Zk.tfX"£&. 

[0 1 1 7] Wc. lyy'yy'jy^'y^OOWfil 
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1 .This document has been translated by computer. So the translation may not reflect the original 
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2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] By sending out to coincidence in XZ shaft delivery unit, rotating each tool attached in the axis 
end of two or more spindles arranged beside [ each ] the station, respectively, when the engine cylinder 
head is fixed on each station While processing many functional holes into coincidence by 1 time of the 
send to the one engine cylinder head at each station By conveying the one engine cylinder head one by 
one to each station While arranging in on said XZ shaft delivery unit the spindle head of the 
monopodium which dedicated only one spindle in the transfer machine which performs processing to 
the functional hole of the one engine cylinder head in order of each process and sending out each tool to 
coincidence By making one spindle in each spindle head connect with one motor by coupling, and 
rotating each tool The transfer machine which enables the change in the spindle head arranged in on said 
XZ shaft delivery unit, and is characterized by the ability to change the number of the functional holes 
processed into coincidence by 1 time of the send to the one engine cylinder head at each station. 
[Claim 2] The transfer machine characterized by securing pitch spacing of the functional hole which 
secures pitch spacing of the spindle head arranged in on said XZ shaft delivery unit by attaching housing 
with which said spindle head is fixed in juxtaposition on said XZ shaft delivery unit in the transfer 
machine indicated to claim 1 , and is processed into coincidence by 1 time of the send to the one engine 
cylinder head at each station. 

[Claim 3] The transfer machine which enables a setup of pitch spacing of the spindle head arranged in 
on said XZ shaft delivery unit by exchanging said housing in said housing and other compatible housing 
in the transfer machine indicated to claim 2 , and is characterized by the ability to change pitch spacing 
of the functional hole processed into coincidence by 1 time of the send to the one engine cylinder head 
at each station . 

[Claim 4] When the engine cylinder head is fixed with an inclination posture on each station By sending 
out to coincidence in XZ shaft delivery unit, rotating each tool attached in the axis end of two or more 
spindles arranged beside [ each ] the station, respectively While processing many functional holes into 
coincidence by 1 time of the send to the one engine cylinder head at each station By conveying the one 
engine cylinder head one by one to each station In the transfer machine which performs processing to 
the functional hole of the one engine cylinder head in order of each process By controlling the 
inclination posture of said engine cylinder head, insisting upon said engine cylinder head with the jig 
installed on each station The transfer machine characterized by the ability to change whenever [ tilt- 
angle / of the functional hole processed into coincidence by 1 time of the send to the one engine cylinder 
head at each station ]. 

[Claim 5] The transfer machine characterized by the ability to change the arrangement condition of said 
locator pin by attaching in said jig the ROKETO member in which the locator pin for securing 
positioning of said engine cylinder head was prepared in the transfer machine indicated to claim 4, and 
exchanging said ROKETO member to said ROKETO member and other compatible ROKETO 
members. 

[Claim 6] The transfer machine characterized by the ability to change the arrangement condition of said 



clamp pin by attaching in said jig the clamp member in which the clamp pin for insisting upon said 
engine cylinder head was prepared in the transfer machine indicated to claim 4 or claim 5, and 
exchanging said clamp member to said clamp member and other compatible clamp members. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the transfer machine into which the functional hole 
(here, what forms a bearing surface is included) of the engine cylinder head is processed. 
[0002] 

[Description of the Prior Art] Before, various functional holes, such as a path of the hole which lets a 
part of combustion chamber (only henceforth a "combustion chamber' 1 ), a water jacket, and an intake 
valve and an exhaust air bulb pass, the inhalation-of-air hole and exhaust hole which are a gas 
passageway, the hole in which a plug is inserted, and a lubricating oil, are intricately prepared in the 
engine cylinder head which is the head of engines, such as an automobile. For example, in the top view 
of drawing 14 , when the P-P line of drawing 14 cuts the engine cylinder head 200 of 6-cylinder 4 bulb 
shown from the "combustion chamber side", it turns out that it comes to be shown in drawing 15 and 
various functional holes are prepared intricately. In addition, in drawing 14 , a total of four holes of the 
hole which lets two intake valves pass, and the hole which lets two exhaust air bulbs pass can be seen in 
each of six "combustion chambers." 

[0003] And as shown in drawing 15 , about the circumference of the axis 201 (only henceforth "an axis 
201") of the intake valve at the time of being installed inside by the engine cylinder head 200, it is dotted 
with the functional holes 201 A, 201 B, and 20 1C with which paths differed focusing on the starting "axis 
201" in serial. It is dotted with the functional holes 202 A, 202B, and 202C with which paths differed 
focusing on the "axis 202" which similarly starts also about the circumference of the axis 202 (only 
henceforth "an axis 202") of the exhaust air bulb at the time of being installed inside by the engine 
cylinder head 200 in serial. Then, paying attention to the property of being dotted in serial focusing on 
such "an axis 201" and "an axis 202", the production system of a transfer system is performing further 
processing of these functional holes 201 A, 201B, 201C, 202A, 202B, and 202C in consideration of 
productivity etc. 

[0004] And in processing by the production system of this transfer system, it is performing sending out 
two or more rotating tools to coincidence by controlling with XZ shaft in the both sides of each station. 
On the other hand, in the engine cylinder head 200, as shown in drawing 15 , "the axis 201" and the 
"axis 202" incline and it is dotted with the functional holes 201 A, 201B, and 201C for processing, and 
the functional holes 202 A, 202B, and 202C for processing in serial in the condition of having inclined. 
Then, at each station, the engine cylinder head 200 is fixed to an inclination posture, and either the "axis 
201 " of the engine cylinder head 200 or the "axis 202" is united in the direction of a coincidence send of 
two or more rotating tools (Z shaft orientations) by this. 

[0005] When the direction of a coincidence send of two or more rotating tools (Z shaft orientations) is 
specifically level and the functional holes 201 A, 20 IB, and 20 1C of the circumference of "an axis 201" 
are processed, as shown in drawing 16 , "an axis 201 " is the inclination posture which becomes level, 
and fixes the engine cylinder head 200. And "an axis 201 " is in a condition parallel to the Z-axis on the 
flat surface formed with XZ shaft at this time. On the other hand, when processing the functional holes 

« 



202A, 202B, and 202C of the circumference of "an axis 202", as shown in drawing 17 , it is the 
inclination posture in which "an axis 202" becomes level, and the engine cylinder head 200 is fixed. And 
"an axis 202" is in a condition parallel to the Z-axis on the flat surface formed with XZ shaft at this time. 

[0006] In addition, the inclination posture of the engine cylinder head 200 of drawin g 1 6 after 
[ expedient ] that the following explains is called an "inspired air flow path inclination posture." 
Moreover, the inclination posture of the engine cylinder head 200 of drawing 17 is called a "exhaust side 
inclination posture." Furthermore, the posture of the engine cylinder head 200 of drawing 15 is called an 
"erection posture." 

[0007] Next, the outline is explained for a drawing about the transfer machine of the conventional 
technique of processing the functional holes 201 A, 201 B, 201 C, 202A, 202B, and 202C of the engine 
cylinder head 200 with the production system of a transfer system, making it reference. A top view 
shows the outline of the transfer machine 100 of the conventional technique to drawing 18 . In this 
transfer machine 100, the carrying-in section 102, pars intermedia 103, and the taking-out section 104 
are formed on Rhine 101 where the engine cylinder head 200 is conveyed. And are prepared by a roller 
conveyor 108, the posture inverter 105, etc. for carrying in, and it is in the carrying-in section 102. 
Moreover, are prepared by the posture inverter 106 etc. and it is in pars intermedia 103. Moreover, the 
posture inverter 107, the roller conveyor 109 for taking out, etc. are formed in the taking-out section 
104. 

[0008] Furthermore, while three stations A, B, and C are formed between the carrying-in section 102 
and pars intermedia 103, the fixture 1 10 is installed on each stations A and B and C. Similarly, while 
three stations E, F, and G are formed also between pars intermedia 103 and the taking-out section 104, 
the fixture 1 1 1 is installed on each stations E and F and G. And are prepared by the processing machine 
112 and it is in the both sides of each stations A, B, C, D, E, and F. 

[0009] Here, the outline of the posture inverters 105, 106, and 107 mentioned above, fixtures 1 10 and 
111, and the processing machine 112 is explained. 

[0010] First, the outline of the posture inverters 105, 106, and 107 is explained, referring to drawing 19 . 
Drawing 1919 is a front view having shown the outline of the posture inverter 105 prepared in the 
carrying-in section 102. The posture inverter 105 consists of an attaching part 121, a seating rim 122, a 
cylinder 123, an outer frame 124, etc. An attaching part 121 holds the engine cylinder head 200 by the 
rail 125 of L typeface, and the rail 126 of a rod form, and is prepared inside the seating rim 122. 
Moreover, the periphery carries out a radii configuration and the seating rim 1 22 is connected with the 
cylinder 123 rotatable. On the other hand, the cylinder 123 is supported by the outer frame 124 rotatable. 
Moreover, six guide idlers 127 to which it shows the periphery of the radii configuration of a seating rim 
122 are formed in the outer frame 124. 

[001 1] Therefore, when the rod of a cylinder 123 is extruded or it is drawn, the periphery of a seating 
rim 122 will be guided at the guide idler 127 of an outer frame 124, and a seating rim 122 will rotate to 
the forward direction or hard flow. Consequently, the attaching part 121 prepared inside the seating rim 
122 will rotate to the forward direction or hard flow similarly. It enables this to change into an "inspired 
air flow path inclination posture" the engine cylinder head 200 held with the "erection posture" at the 
attaching part 121, while it had been held at the attaching part 121. At this time, the "erection posture" 
and an "inspired air flow path inclination posture" of the engine cylinder head 200 held at the attaching 
part 121 are the limit switch (not shown) formed in the outer frame 124, and are secured by making the 
forward direction or hard flow of a seating rim 122 suspend rotation. 

[0012] In addition, the same is said of the outline of the posture inverter 106 prepared in pars intermedia 
103, and, thereby, it becomes possible [ changing the engine cylinder head 200 into a "exhaust side 
inclination posture" from an "inspired air flow path inclination posture" ]. Moreover, the same is said of 
the outline of the posture inverter 107 prepared in the taking-out section 104, and, thereby, it becomes 
possible [ changing the engine cylinder head 200 into an "erection posture" from a "exhaust side 
inclination posture" ]. 

[0013] Next, the outline of fixtures 1 10 and 1 1 1 is explained, referring to drawing 20 . Drawing 20 is the 



front view having shown the outline of the fixture 110 installed in each stations A, B, and C. The fixture 
1 10 has the adherence section 131 which insists upon the engine cylinder head 200 with an "inspired air 
flow path inclination posture." This adherence section 131 consists of cylinders 135 which are the rail 
133 which supports and maintains the engine cylinder head 200 which carries out the plane of 
composition of becoming an "inspired air flow path inclination posture" to the datum plane 132 to 
secure and a datum plane 132 from a part of engine cylinder head 200 carrying out a plane of 
composition, the clamper 134 for making a datum plane 132 carry out the plane of composition of the 
engine cylinder head 200 by the position, and the driving source of a clamper 134. As mentioned above, 
since the engine cylinder head 200 upon which it insisted in the fixture 1 10 is in an "inspired air flow 
path inclination posture", the stations A, B, and C in which this fixture 110 was installed are the 
locations for processing the functional holes 201 A, 20 IB, and 20 1C (referring to drawing 16 ) of the 
circumference of "an axis 201 ." 

[0014] In addition, in order to make it each tool (not shown) of a machine tool 112 arrive to the engine 
cylinder head 200 upon which it insisted in the fixture 1 10, opening 136 is formed in datum level 132. 
moreover, the clamper 134 side with opposite datum level 132 - clear — illustration — now, although it 
is absent, opening for making it each tool (not shown) of a machine tool 1 12 arrive is prepared. 
[0015] On the other hand, compared with the fixture 1 10 (what was installed in each stations A, B, and 
C) of drawing 20 , since the fixture 1 1 1 (refer to drawing 18 ) installed in each stations E, F, and G 
insists upon the engine cylinder head 200 with a "exhaust side inclination posture", although it is 
equivalent to the datum level 132 and clamper 134, whenever [ tilt-angle ] etc. differ. However, about 
other outlines, it is the same as that of the fixture 1 10 (what was installed in each stations A, B, and C) 
of drawing 20 . As mentioned above, since the engine cylinder head 200 upon which it insisted in the 
fixture 111 is in a "exhaust side inclination posture", the stations E, F, and G in which this fixture 1 1 1 
was installed are the locations for processing the functional holes 202A, 202B, and 202C (referring to 
drawing 17 ) of the circumference of "an axis 202." 

[0016] Next, the outline of the processing machine 1 12 is explained, referring to drawing 2121 and 
drawing 22 . Drawing 21 is the front view having shown the outline of the processing machine 1 12 
prepared in the both sides of each stations A, B, C, E, F, and G. Moreover, drawing 2222 is a sectional 
view cut by the Q-Q line of drawing 2 1 . The processing machine 1 12 processes the functional holes 
201 A, 20 IB, and 20 1C (refer to drawing 16 ) of the engine cylinder head 200 upon which the fixture 
1 10 insisted with the "inspired air flow path inclination posture", or the functional holes 202A, 202B, 
and 202C (refer to drawing 17 ) of the engine cylinder head 200 upon which the fixture 1 1 1 insisted 
with the "exhaust side inclination posture." 

[0017] Moreover, as the processing machine 1 12 is shown in drawing 21 , a gearbox 141, a motor 142, 
etc. are laid on the table 144 of XZ shaft delivery unit. And the spindle 145, the change gear style, etc. 
are built in the gearbox 141. Here, it has pitch spacing of six the "combustion chambers" established in 
the engine cylinder head 200 (refer to drawing 14 ), and six spindles 145 are dedicated together with the 
inside of a gearbox 141 . And it can be made to rotate by two motors 142 through a change gear style or 
a driving belt 143 about six spindles 145 dedicated in the gearbox 141. Therefore, it becomes possible to 
rotate each tool (not shown) attached in the axis end of this spindle 145. Furthermore, each rotating tool 
(not shown) can be sent out to coincidence through XZ shaft delivery unit of a table 144, being 
controlled with XZ shaft. By these, it becomes processible by each tool (not shown) attached in the axis 
end of six spindles 145. 

[0018] In addition, about each tool (not shown), the thing according to the magnitude of the path of the 
functional holes 201 A, 20 IB, 20 1C, 202 A, 202B, and 202C used as the candidate for processing, the 
process of processing, etc. is attached to the axis end of each spindle. Moreover, XZ shaft used in case it 
controls with XZ shaft delivery unit of a table 144 consists of a shaft (X-axis) parallel to Rhine 101 
where the engine cylinder head 200 is conveyed, and a shaft (Z-axis) parallel to the medial axis of the 
spindle 145 which exists in the vertical and horizontal direction to it, and was dedicated in the gearbox 
141 (refer to the drawing 1818 ). 

[0019] Next, the transfer machine 100 with such an outline explains how to process the functional holes 



201 A, 201B, 201C, 202A, 202B, and 202C of the engine cylinder head 200. First, in the roller conveyor 
108 of the carry ing-in section 102, the engine cylinder head 200 of an "erection posture" is carried in. 
And the engine cylinder head 200 on a roller conveyor 108 is horizontally extruded by the cylinder 
which is not illustrated with an "erection posture", and is pushed on the attaching part 121 of the posture 
inverter 1 05 in it. 

[0020] In the posture inverter 105, if the engine cylinder head 200 is pushed on an attaching part 121, 
the rod of a cylinder 123 will be made to draw and the engine cylinder head 200 held at the attaching 
part 121 will be changed into an "inspired air flow path inclination posture" from an "erection posture." 
Then, with the transformer bar which is not illustrated, the engine cylinder head 200 held at the 
attaching part 121 is caught from the bottom, is horizontally conveyed with an "inspired air flow path 
inclination posture", and is sent to the adherence section 131 of the fixture 1 10 of Station A. 
[0021] When the engine cylinder head 200 of an "inspired air flow path inclination posture" is sent to 
the adherence section 131, extrude the rod of a cylinder 135, the engine cylinder head 200 is made to 
press a clamper 134, and datum level 132 is made to carry out the plane of composition of the engine 
cylinder head 200 by the position in the fixture 1 10 of Station A. And the transformer bar which is not 
illustrated is retreated to the bottom. Thereby, the engine cylinder head 200 is correctly fixed with an 
"inspired air flow path inclination posture", and the "axis 201 " of the engine cylinder head 200 will be in 
a condition parallel to the Z-axis on the flat surface formed with XZ shaft. Then, by controlling by XZ 
shaft delivery unit of the table 144 of the machine tool 1 12 in the both sides of Station A, it sends out so 
that the "axis 201" top may be met. [ of the engine cylinder head 200 upon which it insisted the tool (not 
shown) attached in the axis end of each spindle 145 dedicated in the gearbox 141, respectively in the 
fixture 110] 

[0022] This becomes processible [ the functional holes 201 A, 20 IB, and 20 1C of the engine cylinder 
head 200 upon which it insisted in the fixture 110]. However, at Station A, functional hole 201 A is 
roughed by one side of the machine tool 1 12 in the both sides, and functional hole 20 1C is roughed on 
the other hand. And since six spindles 145 dedicated in the gearbox 141 of a machine tool 1 12 are 
located in a line with pitch spacing of six the "combustion chambers" established in the engine cylinder 
head 200, each tool (not shown) attached in the axis end of six spindles 145, respectively has pitch 
spacing of six the "combustion chambers" established in the engine cylinder head 200, and it is sent out 
to coincidence. Therefore, in each of six the "combustion chambers" established in the engine cylinder 
head 200, roughing of each functional hole 201 A is performed to coincidence by 1 time of the send in 
one machine tool 1 12 at this time. Moreover, in each of six the "combustion chambers" established in 
the engine cylinder head 200, roughing of each functional hole 20 1C is similarly performed to 
coincidence by 1 time of the send by the machine tool 1 12 of another side. 

[0023] However, the engine cylinder head 200 is the thing of 6-cylinder 4 bulb, and since two intake 
valves are installed inside to one a "combustion chamber", the two "axes 201" exists in one a 
"combustion chamber" (refer to drawing 14 ). that is, in processing mentioned above, six the 
"combustion chambers" established in the engine cylinder head 200 is alike, respectively, and it sets, and 
it is carried out about the functional holes 201 A and 20 1C with which it is dotted in serial focusing on 
one the "axis 201" between the two "axes 201", and asks and comes out. 

[0024] Then, processing of the functional holes 201 A and 20 1C with which it is dotted in serial focusing 
on the "axis 201" of another side is performed by setting after that and controlling the tool (not shown) 
further attached in the axis end of the spindle 145 dedicated in the gearbox 141 by XZ shaft delivery unit 
of the table 144 of a machine tool 1 12. Therefore, at Station A, roughing of send out, namely, according 
to one machine tool 1 12 functional hole 201 in one machine tool 1 12 A is performed twice. Similarly, 
roughing of send out, namely, according to machine tool 1 12 of another side functional hole 20 1C in the 
machine tool 1 12 of another side is performed twice. Thereby, at Station A, roughing is performed about 
all the functional hole 201 A of the engine cylinder head 200, and functional hole 20 1C. 
[0025] Thus, after processing in Station A is completed, the rod of a cylinder 135 is drawn, a clamper 
134 is pulled apart from the engine cylinder head 200, and the plane of composition over the datum level 
132 of the engine cylinder head 200 is made to cancel in the fixture 1 10 of Station A. Then, with the 



transformer bar which is not illustrated, the engine cylinder head 200 held at the attaching part 131 is 
caught from the bottom, is horizontally conveyed with an "inspired air flow path inclination posture", 
and is sent to the adherence section 131 of the fixture 1 10 of Station B. 

[0026] Also at Station B, it is performed that it is the same as that of the station A mentioned above. 
However, the point of roughing functional hole 20 IB by one side of the machine tool 1 12 in the both 
sides, and roughing finish of functional hole 20 IB on the other hand after **** differs from the point 
that the engine cylinder head 200 is sent to the adherence section 1 3 1 of the fixture 1 1 0 of Station C 
after this processing termination. Moreover, also at Station C, it is performed that it is the same as that 
of the station A mentioned above. However, the point of performing finish of functional hole 20 1C on 
the other hand while finish-machining functional hole 201 A by one side of the machine tool 1 12 in the 
both sides differs from the point that the engine cylinder head 200 is sent to pars intermedia 1 03 after 
this processing termination. As mentioned above, it means that processing of all the functional holes 
201 A, 20 IB, and 201 C was performed in the engine cylinder head 200 sent to pars intermedia 103. 
[0027] In addition, conveyance horizontally performed in the engine cylinder head 200 with the 
transformer bar which is not illustrated with an "inspired air flow path inclination posture" Conveyance 
to the fixture 1 10 of Station A from the posture inverter 105, conveyance to the fixture 1 10 of Station B 
of Station A from a fixture 1 10, Both conveyance to the fixture 1 10 of Station C of Station B from a 
fixture 1 10 and conveyance to pars intermedia 103 from the fixture 1 10 of Station C are performed by 
one transformer bar in synchronization. 

[0028] Next, the engine cylinder head 200 sent to pars intermedia 103 is horizontally extruded even to 
the posture inverter 106 by the cylinder which is not illustrated with an "inspired air flow path posture." 
In the posture inverter 106, the engine cylinder head 200 is changed into a "exhaust side posture" from 
an "inspired air flow path posture." It sets after that and it is performed that it is the same as that of the 
case where it mentions above from the posture inverter 1 05 of the carry ing-in section 1 02 to pars 
intermedia 103. 

[0029] That is, in pars intermedia 103, the engine cylinder head 200 held at the attaching part of the 
posture inverter 106 is horizontally sent to the adherence section of the fixture 1 1 1 of Station D with a 
"exhaust side posture." Moreover, at Station D, while roughing functional hole 202 A by one side of the 
machine tool 1 12 in the both sides, fiinctional hole 202C is roughed on the other hand, and the engine 
cylinder head 200 is horizontally sent to the adherence section of the fixture 1 1 1 of Station E for after 
this processing termination with a "exhaust side posture." Moreover, at Station E, functional hole 202B 
is roughed by one side of the machine tool 1 12 in the both sides, finish of functional hole 202B is 
roughed on the other hand after ****, and the engine cylinder head 200 is horizontally sent to the 
adherence section of the fixture 1 1 1 of Station F for after this processing termination with a "exhaust 
side posture." Moreover, at Station F, while performing finish of functional hole 202 A by one side of the 
machine tool 1 12 in the both sides, finish of functional hole 202C is performed on the other hand, and 
the engine cylinder head 200 is horizontally sent to the attaching part of the posture inverter 1 07 of the 
taking-out section 104 for after this processing termination with a "exhaust side posture." 
[0030] As mentioned above, it means that it means that processing of all the functional holes 202 A, 
202B, and 202C was performed, it has, and all processings of the functional holes 201 A, 201B, 201C, 
202A, 202B, and 202C of the engine cylinder head 200 were completed in the engine cylinder head 200 
sent to the taking-out section 104. After that, the engine cylinder head 200 held at the attaching part of 
the posture inverter 107 of the taking-out section 104 is changed into an "erection posture" from a 
"exhaust side posture", and is horizontally extruded on a roller conveyor 109 by the cylinder which is 
not illustrated with an "erection posture." And it is taken out to the exterior of a transfer machine 100 by 
the roller conveyor 109. 

[0031] In addition, since the two "axes 201" exists in each of six "combustion chambers" in the engine 
cylinder head 200 of 6-cylinder 4 bulb shown in drawing 14 as mentioned above, the a total of 12 "axes 
201 " will exist in the one engine cylinder head 200. Therefore, when the engine cylinder head 200 is in 
an "inspired air flow path posture", all the 12 "axes 201" will be in a condition parallel to the Z-axis on 
the flat surface formed with XZ shaft. Then, if it has 12 spindles 145 in the gearbox 141 of each machine 



tool 1 12, it will set to Station A 3 for example. It becomes possible to make roughing of functional hole 
201 A by one machine tool 1 12 and roughing of functional hole 20 1C by the machine tool 1 12 of another 
side finish it as 1 time of a send, respectively. Compared with the thing of the conventional technique 
mentioned above which performs those processings by 2 times each of sends, it is thought that high- 
volume production capability increases further. However, each spacing of the 12 "axes 201" in the one 
engine cylinder head 200 is narrow, and it is difficult in tooth space to arrange 12 spindles 145 in all in a 
gearbox 141 to the 12 "axes 201." This can be said also about "an axis 202." 
[0032] Namely, six spindles 145 in the gearbox 141 of each machine tool 1 12 Arrange with pitch 
spacing of six the "combustion chambers" established in the one engine cylinder head 200, and it sets to 
each stations A, B, C, D, E, and F. The transfer machine 100 which performs processing by the machine 
tool 1 12 of both sides by 2 times of sends, respectively and which was mentioned above It can be said 
that it is the production system of the transfer system which pursued high-volume production capability 
to the maximum extent for processing of the functional holes 201 A, 20 IB, 20 1C, 202 A, 202B, and 202C 
of the engine cylinder head 200 of 6-cylinder 4 bulb. 
[0033] 

[Problem(s) to be Solved by the Invention] However, the transfer machine 100 mentioned above was 
difficult for the maximum production capacity to reinforce or reduce after the manufacture. Therefore, in 
order for this maximum production capacity to demonstrate the high-volume production capability 
which is the advantage of the production system of a transfer system, usually it was designed so that it 
could fully respond to the maximum production size expected. And to the change in a volume it is 
supposed that will be happened in the future, it corresponded by adjustment of the cycle time of the 
engine cylinder head 200 conveyed at each stations A, B, C, D, E, and F, and was carried out within the 
limits of the maximum production capacity set as the beginning. 

[0034] Therefore, it was not extended, so that the volume expected, but when the high-volume 
production capability whose period which adjusted the cycle time of the engine cylinder head 200 is the 
advantage of the production system of a transfer system became long to extent which cannot be 
demonstrated effectively, conversely, the advantage of this high-volume production capability converted 
to the fault of superfluous capacity, and there was a possibility that the profitability of plant-and- 
equipment investment might get very bad. Especially Functional hole 201 A of the engine cylinder heads 
200, such as an automobile, In the transfer machine 100 which makes 20 IB, 20 1C, 202A, 202B, and 
202C applicable to processing In the case which is as inelastic as the amount of orders received, such as 
an automobile, was expected, the case changed to the engine cylinder head 200 of a different class in the 
case of model changes, such as an automobile Since it is a certain thing plentifully that the volume of 
the engine cylinder head 200 falls short of anticipation, it can be said that the danger is large. 
[0035] Moreover, to the change to the engine cylinder head 200 of a class which is different from the 
engine cylinder head 200, whenever [ pitch spacing / of the "combustion chamber" of the engine 
cylinder head 200 / and tilt-angle / of "an axis 201" and "an axis 202" ], when an appearance etc. is 
different, whenever [ pitch spacing / of the spindle 145 of each machine tool 112/ and tilt-angle / of the 
datum level 132 of each fixtures 1 10 and 111], the location of a clamper 134, etc. must be changed in 
principle, however, about the location of whenever [ pitch spacing / of the spindle 145 of each machine 
tool 112/ and tilt-angle / of the datum level 132 of each fixtures 1 10 and 111 ], or a clamper 1 34 Since it 
cannot do structurally, in order to correspond to the change to the engine cylinder head 200 of a class 
which is different from the engine cylinder head 200, adjusting them There was a possibility that all the 
machine tool 1 12 and all fixtures 1 10 and 1 1 1 might be converted sharply, an additional investment 
might become excessive, and the profitability of plant-and-equipment investment might get very bad. 
Especially Functional hole 201 A of the engine cylinder heads 200, such as an automobile, In the transfer 
machine 100 which makes 201B, 201C, 202A, 202B, and 202C applicable to processing In the case 
changed to the engine cylinder head 200 of a different class in the case of model changes, such as an 
automobile Since it is a certain thing plentifully to change to the engine cylinder head 200 of a class 
which is different from the engine cylinder head 200 (only henceforth "a change of the engine cylinder 
head 200"), it can be said that the danger is large. 



[0036] Then, this invention is made in order to solve the trouble mentioned above, and it aims at 
offering the transfer machine which can respond by low cost to "a change of the engine cylinder head" 
which is work as opposed to fluctuation of the volume of the engine cylinder head which is work. 
[0037] 

[Means for Solving the Problem] The transfer machine concerning claim 1 accomplished in order to 
attain this purpose By sending out to coincidence in XZ shaft delivery unit, rotating each tool attached in 
the axis end of two or more spindles arranged beside [ each ] the station, respectively, when the engine 
cylinder head is fixed on each station While processing many functional holes into coincidence by 1 
time of the send to the one engine cylinder head at each station By conveying the one engine cylinder 
head one by one to each station While being the transfer machine which performs processing to the 
functional hole of the one engine cylinder head in order of each process, arranging in on said XZ shaft 
delivery unit the spindle head of the monopodium which dedicated only one spindle and sending out 
each tool to coincidence By making one spindle in each spindle head connect with one motor by 
coupling, and rotating each tool The change in the spindle head arranged in on said XZ shaft delivery 
unit is enabled, and it is characterized by the ability to change the number of the functional holes 
processed into coincidence by 1 time of the send to the one engine cylinder head at each station. 
[0038] Moreover, the transfer machine concerning claim 2 be a transfer machine indicate to claim 1, by 
attach housing with which said spindle head be fix in juxtaposition on said XZ shaft delivery unit, 
secure pitch spacing of the spindle head arrange in on said XZ shaft delivery unit, and be characterize by 
to secure pitch spacing of the functional hole process into coincidence by 1 time of the send to the one 
engine cylinder head at each station. 

[0039] moreover , the transfer machine concerning claim 3 be a transfer machine indicate to claim 2 , by 
exchange said housing in said housing and other compatible housing , enable a setup of pitch spacing of 
the spindle head arrange in on said XZ shaft delivery unit , and be characterize by the ability to be able 
to change pitch spacing of the functional hole process into coincidence by 1 time of the send to the one 
engine cylinder head at each station . 

[0040] Moreover, the transfer machine concerning claim 4 When the engine cylinder head is fixed with 
an inclination posture on each station By sending out to coincidence in XZ shaft delivery unit, rotating 
each tool attached in the axis end of two or more spindles arranged beside [ each ] the station, 
respectively While processing many functional holes into coincidence by 1 time of the send to the one 
engine cylinder head at each station By conveying the one engine cylinder head one by one to each 
station It is the transfer machine which performs processing to the functional hole of the one engine 
cylinder head in order of each process. By controlling the inclination posture of said engine cylinder 
head, insisting upon said engine cylinder head with the jig installed on each station It is characterized by 
the ability to change whenever [ tilt-angle / of the functional hole processed into coincidence by 1 time 
of the send to the one engine cylinder head at each station ]. 

[0041] Moreover, the transfer machine concerning claim 5 is a transfer machine indicated to claim 4, 
and is characterized by the ability to change the arrangement condition of said locator pin by attaching 
in said jig the ROKETO member in which the locator pin for securing positioning of said engine 
cylinder head was prepared, and exchanging said ROKETO member to said ROKETO member and 
other compatible ROKETO members. 

[0042] Moreover, the transfer machine concerning claim 6 is a transfer machine indicated to ******** 4 
or claim 5, and is characterized by the ability to change the arrangement condition of said clamp pin by 
attaching in said jig the clamp member in which the clamp pin for insisting upon said engine cylinder 
head was prepared, and exchanging said clamp member to said clamp member and other compatible 
clamp members. 

[0043] the monopodium (spindle) of each spindle head arranged in on XZ shaft delivery unit beside 
[ each ] a station in the transfer machine of this invention which has such a configuration — it connects 
with one motor by coupling, respectively. And when the engine cylinder head which is work is fixed on 
each station, each tool attached in the axis end of the monopodium (spindle) of each spindle head, 
respectively can be rotated by rotating the monopodium (spindle) of each spindle head by each motor. 



Furthermore, each tool attached in the axis end of the monopodium (spindle) of each spindle head, 
respectively can be sent out to coincidence by XZ shaft delivery unit. Thereby, at each station, many 
functional holes are processible into coincidence to the one engine cylinder head by 1 time of the send. 
[0044] With the belt coupling explained in the column of the conventional technique, since connection 
according to the monopodium (spindle) of a spindle head and coupling of one motor at this time can be 
performed independently of other spindle head and other motors with that monotonous structure, it can 
perform easily increasing or reducing the number of each spindle heads arranged in on XZ shaft delivery 
unit, without large-converting. And a spindle head, a motor, coupling, etc. which were set as the object 
of increase and decrease can be supplied and diverted among other transfer machines. The change in the 
spindle head arranged in on XZ shaft delivery unit after manufacture of a transfer machine is attained by 
this, and the number of the functional holes processed into coincidence by 1 time of the send to the one 
engine cylinder head at each station can be changed. 

[0045] That is, if the number of the spindle heads arranged in on XZ shaft delivery unit is made to 
increase, since the number of the tools sent out to coincidence in XZ shaft delivery unit can be made to 
increase, the number of the functional holes processed into coincidence by 1 time of the send to the one 
engine cylinder head at each station also increases. 

[0046] Therefore, at a certain station, when 12 functional holes must be processed to the one engine 
cylinder head, [ for example, ] When the number of the spindle heads arranged in on XZ shaft delivery 
unit beside [ concerned ] a station is two Since the number of the tools sent out to coincidence in the XZ 
shaft delivery unit concerned is also two, in order to process 12 functional holes to the one engine 
cylinder head, it is necessary to perform the coincidence send of each tool by the XZ shaft delivery unit 
concerned 6 times. However, what is necessary is just to perform the coincidence send of each tool by 
the XZ shaft delivery unit concerned 4 times at the time of three pieces which increased the one number 
of the spindle heads arranged in on XZ shaft delivery unit beside [ concerned ] a station, in order to 
process 12 functional holes to the one engine cylinder head, since the number of the tools sent out to 
coincidence in the XZ shaft delivery unit concerned also increases to three pieces. Furthermore, what is 
necessary is just to perform the coincidence send of each tool by the XZ shaft delivery unit concerned 
twice at the time of six pieces which increased the three number of the spindle heads arranged in on XZ 
shaft delivery unit beside [ concerned ] a station, in order to process 12 functional holes to the one 
engine cylinder head, since the number of the tools sent out to coincidence in the XZ shaft delivery unit 
concerned also increases to six pieces. 

[0047] Thus, if the number of the spindle heads arranged in on XZ shaft delivery unit is made to 
increase, since it can decrease the count of a coincidence send of each tool by XZ shaft delivery unit and 
time amount required for processing in each station will be shortened, the maximum production capacity 
of a transfer machine can be raised. Therefore, also after a transfer machine is manufactured, the 
maximum production capacity of a transfer machine can be reinforced by making the number of the 
spindle heads arranged in on XZ shaft delivery unit increase. When the maximum production size which 
shall be equivalent to the usual volume which it becomes impossible that it is not necessary to make the 
maximum production capacity of a transfer machine fully correspond [ volume ] to the maximum 
production size expected by this, and has the original maximum production capacity expected, and is 
expected becomes actual, it becomes possible to reinforce the original maximum production capacity. 
[0048] On the contrary, if the number of the spindle heads arranged in on XZ shaft delivery unit is 
decreased, since the number of the tools sent out to coincidence in XZ shaft delivery unit can be 
decreased, the number of the functional holes processed into coincidence by 1 time of the send to the 
one engine cylinder head at each station also decreases. Therefore, also after a transfer machine is 
manufactured, the maximum production capacity of a transfer machine can be made to reduce by 
decreasing the number of the spindle heads arranged in on XZ shaft delivery unit. In addition, it also 
contains that the number of the spindle heads arranged in on XZ shaft delivery unit becomes one piece 
here. 

[0049] As mentioned above, since the original maximum production capacity can be suppressed low, it 
can contribute to reduction of an initial cost. Moreover, when reinforcing the maximum production 



capacity after that, while a spindle head, a motor, coupling, etc. which became unnecessary with other 
transfer machines can be diverted, when decreasing a volume, it not only corresponds by enlarging the 
pitch time of the engine cylinder head conveyed at each station, but it can respond by making the 
maximum production capacity reduce. And when making the maximum production capacity reduce, a 
spindle head, a motor, coupling, etc. which became unnecessary can be made to divert to other transfer 
machines. Therefore, new plant-and-equipment investment hardly starts in the case of enhancement and 
reduction of the maximum production capacity. 

[0050] Furthermore, since that to which supply, the spindle head diverted, a motor, coupling, etc. were 
common among other transfer machines is used in the transfer machine concerned, design costs become 
cheap. Moreover, since the connection structure by coupling is monotonous and there are also few 
component part mark, manufacture costs become cheap. Also from these viewpoints, it can contribute to 
reduction of an initial cost. 

[005 1 ] Moreover, in case the monopodium (spindle) of a spindle head is arranged in on XZ shaft 
delivery unit, it is carried out through housing attached on XZ shaft delivery unit. The location where 
each spindle head is fixed in juxtaposition is beforehand established in this housing at intervals of the 
predetermined pitch, and it makes it still easier to fluctuate the spindle head arranged in on XZ shaft 
delivery unit free. Thereby, pitch spacing of the spindle head arranged in on XZ shaft delivery unit is 
secured, and security of pitch spacing of the functional hole processed into coincidence by 1 time of the 
send to the one engine cylinder head at each station is made. 

[0052] Therefore, by exchanging housing attached on XZ shaft delivery unit in other housing with 
which the values of pitch spacing differ, a setup of pitch spacing of the spindle head arranged in on XZ 
shaft delivery unit can be enabled, it has, and it becomes possible to change pitch spacing of the 
functional hole processed into coincidence by 1 time of the send to the one engine cylinder head at each 
station. 

[0053] When two or more especially functional holes of the engine cylinder head are usually prepared at 
equal intervals by the engine Taki cylinder-ization and it changes to the engine cylinder head of the class 
from which, as for this pitch spacing, the engine cylinder head differs since it is different with the class 
of engine cylinder head in many cases, modification of pitch spacing of the monopodium (spindle) of a 
spindle head is needed in many cases. And without converting sharply modification of pitch spacing of 
the monopodium (spindle) of a spindle head at this time, since it can do only by exchanging housing, 
even if it changes to the engine cylinder head of the class from which the engine cylinder head differs, 
an excessive additional investment is not needed. 

[0054] Moreover, the jig installed on each station can control the inclination posture freely, insisting 
upon the engine cylinder head. Therefore, whenever [ tilt-angle / of the functional hole processed into 
coincidence by 1 time of the send to the one engine cylinder head at each station ] can be changed. 
[0055] Especially the functional hole of the engine cylinder head has many which are inclined and 
prepared in order to secure the function, and whenever [ this tilt-angle ] needs modification of the 
inclination posture of the engine cylinder head in many cases, when changing to the engine cylinder 
head of the class from which the engine cylinder head differs, since it is usually different with the class 
of engine cylinder head. And since it can do only in control by the fixture, without modification of the 
inclination posture of the engine cylinder head converting a fixture sharply at this time, even if it 
changes to the engine cylinder head of the class from which the engine cylinder head differs, an 
excessive additional investment is not needed. 

[0056] Moreover, when the functional holes for processing differ even if it is the same engine cylinder 
head since whenever [ tilt-angle / of the engine cylinder head ] is different in many cases not only 
between the engine cylinder heads of a different class but within the one engine cylinder head, 
modification of the inclination posture of the engine cylinder head is needed in many cases. And since 
modification of the inclination posture of the engine cylinder head does not prepare the fixture of 
dedication for every different inclination posture but is possible only in control by the common fixture at 
each station at this time, design costs become cheap by communalization of a fixture, and it can 
contribute to reduction of an initial cost. 



[0057] Moreover, in the jig installed on each station, in case it insists upon the engine cylinder head, 
positioning of the engine cylinder head is secured with the locator pin prepared in the ROKETO 
member. And in this ROKETO member, arrangement conditions, such as a location of a locator pin and 
die length, are determined so that it may correspond to the locating hole prepared in the engine cylinder 
head. Therefore, the arrangement condition of a locator pin can be changed by exchanging the ROKETO 
member attached in a fixture to other ROKETO members from which the arrangement condition of a 
locator pin differs. 

[0058] Since the shape especially of surface type of the engine cylinder head is different with the class 
of engine cylinder head in many cases, in changing to the engine cylinder head of the class from which 
the engine cylinder head differs, the location of a locating hole established in the engine cylinder head is 
obliged to modification in many cases, and needs modification of the arrangement condition of a locator 
pin in many cases. And without modification of the arrangement condition of a locator pin converting a 
fixture sharply at this time, since it can do only by exchanging a ROKETO member, even if it changes 
to the engine cylinder head of the class from which the engine cylinder head differs, an excessive 
additional investment is not needed. 

[0059] Moreover, in the jig installed on each station, in case it insists upon the engine cylinder head, it is 
insisting upon the engine cylinder head by the clamp pin prepared in clamp material. And in this clamp 
member, arrangement conditions, such as a location of a clamp pin and die length, are determined in 
consideration of the part by which a pressure welding is carried out to the engine cylinder head. 
Therefore, the arrangement condition of a clamp pin can be changed by exchanging the clamp member 
attached in a fixture to other clamp members from which the arrangement condition of a clamp pin 
differs. 

[0060] Since the shape especially of surface type of the engine cylinder head is different with the class 
of engine cylinder head in many cases, in changing to the engine cylinder head of the class from which 
the engine cylinder head differs, the part by which a pressure welding is carried out to the engine 
cylinder head is obliged to modification in many cases, and needs modification of the arrangement 
condition of a clamp pin in many cases. And without modification of the arrangement condition of a 
clamp pin converting a fixture sharply at this time, since it can do only by exchanging a clamp member, 
even if it changes to the engine cylinder head of the class from which the engine cylinder head differs, 
an excessive additional investment is not needed. 

[0061] namely, in the transfer machine of this invention Since the change in the spindle head arranged in 
on XZ shaft delivery unit was enabled, enhancement and reduction of the maximum production capacity 
are attained after the manufacture and the original maximum production capacity can be suppressed low 
Since it can contribute to reduction of an initial cost and a spindle head, a motor, coupling, etc. can be 
diverted, while design costs are cheap and end Since new plant-and-equipment investment does not 
almost have this thing in the case of enhancement and reduction of the maximum production capacity, 
and the connection structure of a spindle head or a motor is monotonous, and the manufacture costs are 
also cheap and can finish it further It can respond by low cost to fluctuation of the volume of the engine 
cylinder head which is work. 

[0062] By moreover, exchange of housing, control by the fixture, exchange of a ROKETO member, and 
exchange of a clamp member Modification of pitch spacing of the functional hole of the engine cylinder 
head, modification of whenever [ tilt-angle / of the functional hole of the engine cylinder head ], Since it 
can respond to modification of the location of the locating hole of the engine cylinder head, and 
modification of the pressure-welding part of the clamp pin to the engine cylinder head and an excessive 
additional investment is not needed in that case It can respond by low cost to "a change of the engine 
cylinder head" which is work. 

[0063] Moreover, it sets to the jig installed on each station. It becomes possible to make the posture of 
the engine cylinder head at the time of adherence by the fixture being canceled communalize at all 
stations, since the inclination posture of the engine cylinder head is freely controllable. By this Since the 
posture of the engine cylinder head at the time of conveyance to each station and taking out can also be 
made to communalize It becomes possible to lose a part or all among three posture transfer devices 



stated in the column of the conventional technique, and an initial cost can be low held down also from 
this viewpoint. 

[0064] moreover, the time amount which the change in a spindle head, exchange of housing, exchange 
of a ROKETO member, and exchange of a clamp member take is markedly boiled compared with the 
time amount which large reconstruction of the conventional technique takes, since it is short, can 
prevent the shutdown of production over a long period of time, and can make profitability of plant-and- 
equipment investment high also from this viewpoint. 
[0065] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is made reference and 
a drawing is explained. The transfer machine of the gestalt of this operation processes the functional 
holes 201 A, 201B, 201C, 202A, 202B, and 202C of the engine cylinder head 200 of drawing 14 with the 
production system of a transfer system as well as the transfer machine 100 explained in the column of 
the conventional technique. 

[0066] A top view shows the transfer machine 1 of the gestalt of this operation to drawing 1 . In order 
that the transfer machine 1 of the gestalt of this operation may clarify a difference with the transfer 
machine 100 explained in the column of the conventional technique, it is based on the layout of the 
transfer machine 100 of the conventional technique shown in drawing 18 , and the same sign used in the 
column of the conventional technique is used for it about what [ common ]. 

[0067] That is, in the transfer machine 1 of the gestalt of this operation, the carry ing-in section 102 and 
the taking-out section 104 are formed on Rhine 101 where the engine cylinder head 200 is conveyed. 
And are prepared by a roller conveyor 108, the posture inverter 15, etc. for carrying in, and it is in the 
carrying-in section 102. Moreover, the posture inverter 17, the roller conveyor 109 for taking out, etc. 
are formed in the taking-out section 104. 

[0068] Furthermore, while six stations A, B, C, D, E, and F are formed between the carrying-in section 
102 and the taking-out section 104, the fixture 10 is installed on each stations A, B, C, D, and E and F. 
And are prepared by the processing machine 12 and it is in the both sides of each stations A, B, C, D, E, 
and F. 

[0069] Here, the outline of the posture inverters 15 and 17 mentioned above, a fixture 10, and the 
processing machine 12 is explained. 

[0070] First, the outline of the posture inverters 15 and 17 is explained. The posture inverter 15 is the 
same as the posture inverter 1 05 explained in the column of the conventional technique about the 
outline, although it differs in that the engine cylinder head 200 held with the "erection posture" as 
compared with the posture inverter 1 05 explained in the column of the conventional technique is 
changed into the posture (henceforth a "horizontal standing position") shown in drawing 13 . Moreover, 
the posture inverter 17 is the same as the posture inverter 107 explained in the column of the 
conventional technique about the outline, although it differs in that the engine cylinder head 200 held 
with the "horizontal standing position" shown in drawing 13 as compared with the posture inverter 107 
explained in the column of the conventional technique is changed into an "erection posture." 
[0071] That is, since both of the posture inverters 15 and 17 are common about the point of changing the 
posture of the engine cylinder head 200 between an "erection posture" and a "horizontal standing 
position", the structure is completely the same, and it is installed in the carrying-in section 102 and the 
taking-out section 104 so that each other may be made to face. If it carries out from this viewpoint, it is 
communalized, and design costs become cheap and both of the posture inverters 1 5 and 1 7 can call it 
what contributes to reduction of an initial cost. 

[0072] Next, the outline of a fixture 10 is explained, referring to drawing 2 - drawing 9. Drawing 2 is the 
front view of a fixture 10. Moreover, drawing 3 is the rear view of a fixture 10. Moreover, drawing 4 is 
the top view having shown the datum level 32 of the body 25 of a fixture 10. Moreover, drawing 5 and 
drawing 6 are the sectional views having shown the outline of the drive system of the ROKETO member 
49 of a fixture 10. Moreover, drawing 7 is the side elevation of a fixture 10. 

[0073] Moreover, in order to make an understanding of a fixture 10 easy, while the perspective view 
which looked at the fixture 1 0 from the transverse-plane side is shown in drawing 8 , the perspective 



view which looked at the fixture 10 from the tooth-back side is shown in drawing 9 . However, the 
fixture 10 shown in drawing 8 and drawin g 9 is another thing to the engine cylinder head of 4-cylinder 4 
bulb which does not receive the engine cylinder head 200 of 6-cylinder 4 bulb of drawing 14 , and is not 
illustrated. Therefore, between the fixture 10 shown in drawing 7 from drawing 2 , and the fixture 10 
shown in drawing 8 and drawing 9 , the configurations of the components which correspond mutually 
may differ or corresponding components may not exist. In addition, about the components which 
correspond mutually, the same sign is used here from a viewpoint which makes an understanding of a 
fixture 10 easy. 

[0074] And the fixture 10 installed in each stations A, B, C, D, E, and F has the adherence section 31 
which insists upon the engine cylinder head 200, as shown in drawin g 7 . This adherence section 3 1 is 
sent out while an engine cylinder 200 is sent with a "horizontal standing position", and it consists of a 
clamper 34 which is a clamp member for making a datum plane 32 carry out the plane of composition of 
the rail 33 and the engine cylinder head 200 of the rod type which supports and maintains the engine 
cylinder head 200 which carries out a plane of composition at the datum plane 32 as for which a part of 
engine cylinder head 200 carries out a plane of composition, and a datum plane 32, a cylinder 35 which 
is the driving source of a clamper 34. 

[0075] In addition, as it is shown in drawing 3 in order to make it each tool (not shown) of a machine 
tool 12 arrive to the engine cylinder head 200 upon which it insisted in the fixture 10 for example, 
opening 37 is formed in datum level 32. Moreover, as shown in drawing 2 , the opening 36 for making it 
each tool (not shown) of a machine tool 12 arrive is formed also in the clamper 34 side with opposite 
datum level 32. Moreover, as shown in drawing 7 , two rails 22 of the rod type which contacts the 
engine cylinder head 200 of the opposite side, and the rail 23 of a rod form which supports and 
maintains the engine cylinder head 200 are formed in the clamper 34 side in the datum plane 32. 
However, in the jig 10 of drawing 8 and drawing 9 , the rail 24 of a rod form which contacts the near 
engine cylinder head 200 of a datum plane 32 by the datum-plane 32 side is formed. Moreover, the rails 
23 and 33 which support and maintain the engine cylinder head 200 are not the configurations of a rod 
form. 

[0076] And for example, as shown in drawing 2 , the body 25 which has the attaching part 31 mentioned 
above is supported to revolve with the bearing 26 in which the both sides were prepared by the stand 27. 
Moreover, above the stand 27, the driving cylinder 30 which extrudes with a servo motor 29 or is made 
to draw supports the ball screw 28 rotatable through the support section 41. Furthermore, the tip 42 of 
the ball screw 28 of a driving cylinder 30 is connected with the side face of a body 25 rotatable. 
[0077] Therefore, in a driving cylinder 30, as shown in drawing 7 , if a ball screw 28 is made to draw 
with a servo motor 29, a body 25 will rotate clockwise and will incline. And when the part leans a body 
25 even to the body 46 shown with the two-dot chain line, the engine cylinder 200 of a "horizontal 
standing position" can be made into an "inspired air flow path inclination posture." In addition, the 
driving cylinder 30 at this time is clockwise rotated focusing on the support section 41, and that center 
line 43 inclines even to a center line 44. Moreover, if the reverse is made to extrude a ball screw 28 with 
a servo motor 29, a body 25 will rotate counterclockwise and will incline. And when the part leans a 
body 25 even to the body 47 shown with the two-dot chain line, the engine cylinder 200 of a "horizontal 
standing position" can be made into a "exhaust side inclination posture." In addition, the driving cylinder 
30 at this time is counterclockwise rotated focusing on the support section 41, and that center line 43 
inclines even to a center line 45. 

[0078] Moreover, for example, as shown in drawing 4 , six outlets 48 are formed in the datum-level 32 
side of a body 25. Coolant liquid and the compressed air for washing blow off from these outlets 48. In 
addition, the coolant liquid for washing removes the swarf adhering to the engine cylinder head 200 etc., 
and it is being used for it in order to make datum level 32 carry out the plane of composition of the 
engine cylinder head 200 certainly. Moreover, the compressed air is used forjudging extent of the plane 
of composition of the engine cylinder head 200 to a datum plane 32 according to the leakage condition 
from an outlet 48. 

[0079] Moreover, for example, as shown in drawing 4 , the ROKETO member 49 with a locator pin 50 



is formed in the inner both sides of a body 25. And as shown in drawing 5 and drawin g 6 which are the 
fragmentary sectional view cut by the R-R line of drawing 4 , the ROKETO member 49 is extruded or 
(refer to drawin g 5 ) drawn by the cylinder 51, showing around at two axial pins 52 (refer to drawing 6 ). 
Thereby, it can be made to insert [ locator pin / 50 / of the ROKETO member 49 ] to the locating hole 
(not shown) of the engine cylinder 200 of an attaching part 31. In addition, in the jig 10 of drawing 8 
and drawing 9 , the ROKETO member 49 of a different configuration is used and it is in the 
arrangement (a location, die length, etc.) from which the locator pin 50 of this ROKETO member 49 
also differs. 

[0080] Next, the outline of the processing machine 12 is explained, referring to drawing 10 R> 0, 
drawing 1 1 , and drawing 12 . Drawing 10 is the front view having shown the outline of the processing 
machine 12 prepared in the both sides of each stations A, B, C, E, F, and G from the Z-axis. Moreover, 
drawing 1 1 is the front view having shown the outline of the processing machine 12 prepared in the both 
sides of each stations A, B, C, E, F, and G from the X-axis. Furthermore, drawing 12 is the fragmentary 
sectional view which cut only housing 62 by the S-S line of drawing 10 . The processing machine 12 
processes the functional holes 201 A, 20 IB, and 20 1C of the engine cylinder head 200 upon which the 
fixture 10 insisted with the "inspired air flow path inclination posture", or the functional holes 202A, 
202B, and 202C of the engine cylinder head 200 upon which the fixture 1 1 insisted with the "exhaust 
side inclination posture." 

[0081] Moreover, by the processing machine 12, as shown in drawing 10 and drawing 1 1 , the spindle 
head 63 and the motor 64 are being fixed in the housing 62 attached on XZ shaft delivery unit 61 . In this 
housing 62, it has pitch spacing of six the "combustion chambers" established in the engine cylinder 
head 200 (refer to drawing 14 ), and two spindle heads 63 and two motors 64 are being fixed. Moreover, 
one spindle 66 (refer to drawing 12 ) is dedicated to the interior of a spindle head 63. Furthermore, as 
shown in drawing 12 , within housing 62, the spindle 66 of a spindle head 63 is connected with the 
motor 64 by coupling 65. 

[0082] Therefore, it can be made to rotate by one motor 64 through coupling 65 about one spindle 66 
dedicated in the spindle head 63. Therefore, it becomes possible to rotate each tool (not shown) attached 
in the axis end of this spindle 66. Furthermore, each rotating tool (not shown) can be sent out to 
coincidence through XZ shaft delivery unit 6 1 , being controlled with XZ shaft. By these, it becomes 
processible by each tool (not shown) attached in the axis end of a spindle 66. In addition, about each tool 
(not shown), the thing according to the magnitude of the path of the functional holes 201 A, 20 IB, 20 1C, 
202A, 202B, and 202C used as the candidate for processing, the process of processing, etc. is attached to 
the axis end of each spindle 66. 

[0083] Next, the transfer machine 1 with such an outline explains how to process the functional holes 
201 A, 201B, 201C, 202A, 202B, and 202C of the engine cylinder head 200. First, in the roller conveyor 
108 of the carrying-in section 102, the engine cylinder head 200 of an "erection posture" is carried in. 
And the engine cylinder head 200 on a roller conveyor 108 is horizontally extruded by the cylinder 
which is not illustrated with an "erection posture", and is pushed on the attaching part of the posture 
inverter 1 5 in it. 

[0084] With the posture inverter 15, if the engine cylinder head 200 is pushed on an attaching part, the 
engine cylinder head 200 held at the attaching part will be changed into a "horizontal standing position" 
from an "erection posture" by the same mechanism as the posture inverter 105 explained in the column 
of the conventional technique. Then, with the transformer bar which is not illustrated, the engine 
cylinder head 200 held at the attaching part is caught from the bottom, is horizontally conveyed with a 
"horizontal standing position", and is sent to the adherence section 31 of the fixture 10 of Station A. 
[0085] When the engine cylinder head 200 of a "horizontal standing position" is sent to the adherence 
section 31, extrude the rod of a cylinder 35, the engine cylinder head 200 is made to press the clamp pin 
21 of a clamper 34, and datum level 32 is made to carry out the plane of composition of a part of engine 
cylinder head 200 in the fixture 10 of Station A. Extrude the rod of a cylinder 5 1 to coincidence, it is 
made to insert the locator pin 50 of the ROKETO member 49 in the locating hole (not shown) of the 
engine cylinder head 200, and datum level 32 is made to carry out the plane of composition of the 



engine cylinder head 200 to it by the position. And the transformer bar which is not illustrated is 
retreated to the bottom. Thereby, the engine cylinder head 200 is correctly fixed with a "horizontal 
standing position." 

[0086] Furthermore, in a driving cylinder 30, the engine cylinder 200 of a "horizontal standing position" 
is made into an "inspired air flow path inclination posture" by making a ball screw 28 draw with a servo 
motor 29. Thereby, the engine cylinder head 200 is correctly fixed with an "inspired air flow path 
inclination posture", and the "axis 201" of the engine cylinder head 200 will be in a condition parallel to 
the Z-axis on the flat surface formed with XZ shaft. Then, by controlling by XZ shaft delivery unit 61 of 
the machine tool 12 in the both sides of Station A, it sends out so that the "axis 201" top may be met. 
[ of the engine cylinder head 200 upon which it insisted the tool (not shown) attached in the axis end of 
the spindle 66 dedicated in the spindle head 63 in the fixture 10 ] <BR> [0087] This becomes 
processible [ the functional holes 201 A, 20 IB, and 20 1C of the engine cylinder head 200 upon which it 
insisted in the fixture 10 ]. However, at Station A, functional hole 201 A is roughed by one side of the 
machine tool 12 in the both sides, and functional hole 20 1C is roughed on the other hand. And two 
spindles 66 which two spindle heads 63 were fixed to the housing 62 of a machine tool 12, and were 
dedicated in these spindle heads 63, respectively From having stood in a line with pitch spacing of six 
the "combustion chambers" established in the engine cylinder head 200 Each tool (not shown) attached 
in the axis end of two spindles 66, respectively has pitch spacing of six the "combustion chambers" 
established in the engine cylinder head 200, and is sent out to coincidence. Therefore, in each of two the 
"combustion chambers" established in the engine cylinder head 200, roughing of each functional hole 
201 A is performed to coincidence by 1 time of the send in one machine tool 12 at this time. Moreover, 
in each of two the "combustion chambers" established in the engine cylinder head 200, roughing of each 
functional hole 20 1C is similarly performed to coincidence by 1 time of the send by the machine tool 12 
of another side. 

[0088] However, the engine cylinder head 200 is the thing of 6-cylinder 4 bulb, and since two intake 
valves are installed inside to one a "combustion chamber", the two "axes 201" exists in one a 
"combustion chamber" (refer to drawing 14 ). That is, the 12 "axes 201" will exist in the one engine 
cylinder head 200 which has six "combustion chambers." On the other hand in processing mentioned 
above, it is carried out in the one engine cylinder head 200 about the functional holes 201 A and 20 1C 
with which it is dotted in serial focusing on the two "axes 201" among the 12 "axes 201", and is a 
request. 

[0089] Then, processing of the functional holes 201 A and 20 1C with which it is dotted in serial focusing 
on the remaining "axis 201" is performed by setting after that and controlling the tool (not shown) 
further attached in the axis end of the spindle 66 dedicated in the spindle head 63 by XZ shaft delivery 
unit 61 of a machine tool 12. Therefore, at Station A, roughing of send out, namely, according to one 
machine tool 1 12 functional hole 201 in one machine tool 12 A is performed 6 times. Similarly, roughing 
of send out, namely, according to machine tool 12 of another side functional hole 20 1C in the machine 
tool 12 of another side is performed 6 times. Thereby, at Station A, roughing is performed about all the 
functional hole 201 A of the engine cylinder head 200, and functional hole 20 1C. 
[0090] Thus, termination of processing in Station A returns the engine cylinder 200 of an "inspired air 
flow path inclination posture" to a "horizontal standing position" by making a ball screw 28 extrude with 
a servo motor 29 in a driving cylinder 30 in the fixture 10 of Station A. And the rod of a cylinder 35 is 
drawn and the clamp pin 21 of a clamper 34 is pulled apart from the engine cylinder head 200. The rod 
of a cylinder 5 1 is drawn in coincidence and the locator pin 50 of the ROKETO member 49 is removed 
from the locating hole (not shown) of the engine cylinder head 200. Thereby, the plane of composition 
over the datum level 32 of the engine cylinder head 200 can be made to cancel. Then, with the 
transformer bar which is not illustrated, the engine cylinder head 200 held at the attaching part 3 1 is 
caught from the bottom, is horizontally conveyed with a "horizontal standing position", and is sent to the 
adherence section 31 of the fixture 10 of Station B. 

[0091] Also at Station B, it is performed that it is the same as that of the station A mentioned above. 
However, the point of roughing functional hole 20 IB by one side of the machine tool 12 in the both 



sides, and roughing finish of functional hole 20 IB on the other hand after **** differs from the point 
that the engine cylinder head 200 is sent to the adherence section 3 1 of the fixture 10 of Station C after 
this processing termination. Moreover, also at Station C, it is performed that it is the same as that of the 
station A mentioned above. However, the point of performing finish of functional hole 20 1C on the 
other hand while finish-machining functional hole 201 A by one side of the machine tool 12 in the both 
sides differs from the point that the engine cylinder head 200 is sent to the adherence section 3 1 of the 
fixture 1 0 of Station D after this processing termination. As mentioned above, it means that processing 
of all the functional holes 201 A, 20 IB, and 20 1C was performed in the engine cylinder head 200 sent to 
the adherence section 31 of the fixture 10 of Station D. 

[0092] Next, when the engine cylinder head 200 of a "horizontal standing position" is sent to the 
adherence section 31, extrude the rod of a cylinder 35, the engine cylinder head 200 is made to press the 
clamp pin 21 of a clamper 34, and datum level 32 is made to carry out the plane of composition of a part 
of engine cylinder head 200 in the fixture 10 of Station D. Extrude the rod of a cylinder 51 to 
coincidence, it is made to insert the locator pin 50 of the ROKETO member 49 in the locating hole (not 
shown) of the engine cylinder head 200, and datum level 32 is made to carry out the plane of 
composition of the engine cylinder head 200 to it by the position. And the transformer bar which is not 
illustrated is retreated to the bottom. Thereby, the engine cylinder head 200 is correctly fixed with a 
"horizontal standing position." 

[0093] Furthermore, in a driving cylinder 30, the engine cylinder 200 of a "horizontal standing position" 
is made into a "exhaust side inclination posture" by making a ball screw 28 extrude with a servo motor 
29. Thereby, the engine cylinder head 200 is correctly fixed with a "exhaust side inclination posture", 
and the "axis 202" of the engine cylinder head 200 will be in a condition parallel to the Z-axis on the flat 
surface formed with XZ shaft. Then, by controlling by XZ shaft delivery unit 61 of the machine tool 12 
in the both sides of Station D, it sends out so that the "axis 202" top may be met. [ of the engine cylinder 
head 200 upon which it insisted the tool (not shown) attached in the axis end of the spindle 66 dedicated 
in the spindle head 63 in the fixture 10 ] 

[0094] This becomes processible [ the functional holes 202A, 202B, and 202C of the engine cylinder 
head 200 upon which it insisted in the fixture 10 ]. However, at Station D, functional hole 202 A is 
roughed by one side of the machine tool 1 2 in the both sides, and functional hole 202C is roughed on the 
other hand. And two spindles 66 which two spindle heads 63 were fixed to the housing 62 of a machine 
tool 12, and were dedicated in these spindle heads 63, respectively From having stood in a line with 
pitch spacing of six the "combustion chambers" established in the engine cylinder head 200 Each tool 
(not shown) attached in the axis end of two spindles 66, respectively has pitch spacing of six the 
"combustion chambers" established in the engine cylinder head 200, and is sent out to coincidence. 
Therefore, in each of two the "combustion chambers" established in the engine cylinder head 200, 
roughing of each functional hole 202A is performed to coincidence by 1 time of the send in one machine 
tool 12 at this time. Moreover, in each of two the "combustion chambers" established in the engine 
cylinder head 200, roughing of each functional hole 202C is similarly performed to coincidence by 1 
time of the send by the machine tool 12 of another side. 

[0095] However, the engine cylinder head 200 is the thing of 6-cylinder 4 bulb, and since two exhaust 
air bulbs are installed inside to one a "combustion chamber", the two "axes 202" exists in one a 
"combustion chamber" (refer to drawing 14 ). That is, the 12 "axes 202" will exist in the one engine 
cylinder head 200 which has six "combustion chambers." On the other hand in processing mentioned 
above, it is carried out in the one engine cylinder head 200 about the functional holes 202A and 202C 
with which it is dotted in serial focusing on the two "axes 202" among the 12 "axes 202", and is a 
request. 

[0096] Then, processing of the functional holes 202A and 202C with which it is dotted in serial focusing 
on the remaining "axis 202" is performed by setting after that and controlling the tool (not shown) 
further attached in the axis end of the spindle 66 dedicated in the spindle head 63 by XZ shaft delivery 
unit 61 of a machine tool 12. Therefore, at Station D, roughing of send out, namely, according to one 
machine tool 1 12 functional hole 202in one machine tool 12 A is performed 6 times. Similarly, roughing 



of send out, namely, according to machine tool 1 2 of another side functional hole 202 C in the machine 
tool 12 of another side is performed 6 times. Thereby, at Station D, roughing is performed about all the 
functional hole 202A of the engine cylinder head 200, and functional hole 202C. 
[0097] Thus, termination of processing in Station D makes the engine cylinder 200 of a "exhaust side 
inclination posture" a "horizontal standing position" by making a ball screw 28 draw with a servo motor 
29 in a driving cylinder 30 in the fixture 10 of Station D. And the rod of a cylinder 35 is drawn and the 
clamp pin 21 of a clamper 34 is pulled apart from the engine cylinder head 200. The rod of a cylinder 51 
is drawn in coincidence and the locator pin 50 of the ROKETO member 49 is removed from the locating 
hole (not shown) of the engine cylinder head 200. Thereby, the plane of composition over the datum 
level 32 of the engine cylinder head 200 can be made to cancel. Then, with the transformer bar which is 
not illustrated, the engine cylinder head 200 held at the attaching part 31 is caught from the bottom, is 
horizontally conveyed with a "horizontal standing position", and is sent to the adherence section 31 of 
the fixture 10 of Station E. 

[0098] Also at Station E, it is performed that it is the same as that of the station D mentioned above. 
However, the point of roughing functional hole 202B by one side of the machine tool 12 in the both 
sides, and roughing finish of functional hole 202B on the other hand after **** differs from the point 
that the engine cylinder head 200 is sent to the adherence section 3 1 of the fixture 1 0 of Station F after 
this processing termination. Moreover, also at Station F, it is performed that it is the same as that of the 
station D mentioned above. However, the point of performing finish of functional hole 202C on the 
other hand while finish-machining functional hole 202 A by one side of the machine tool 12 in the both 
sides differs from the point that the engine cylinder head 200 is sent to the attaching part of the posture 
inverter 17 of the taking-out section 104 after this processing termination. 
[0099] In addition, conveyance horizontally performed in the engine cylinder head 200 with the 
transformer bar which is not illustrated with a "horizontal standing position" Conveyance to the fixture 
10 of Station A from the posture inverter 15, conveyance to the fixture 10 of Station B of Station A from 
a fixture 10, Conveyance to the fixture 10 of Station C of Station B from a fixture 10, Conveyance to the 
fixture 1 0 of Station D of Station C from a fixture 1 0, Conveyance to the fixture 1 0 of Station E of 
Station D from a fixture 10, Both conveyance to the fixture 10 of Station F of Station E from a fixture 
1 0 and conveyance to the posture inverter 1 7 of the taking-out section 1 04 from the fixture 1 0 of Station 
F are performed by one transformer bar in synchronization. 

[0100] As mentioned above, it means that it means that processing of all the functional holes 202 A, 
202B, and 202C was performed, it has, and all processings of the functional holes 201 A, 20 IB, 20 1C, 
202A, 202B, and 202C of the engine cylinder head 200 were completed in the engine cylinder head 200 
sent to the taking-out section 104. After that, the engine cylinder head 200 held at the attaching part of 
the posture inverter 17 of the taking-out section 104 is the same mechanism as the posture inverter 107 
explained in the column of the conventional technique, is changed into an "erection posture" from a 
"horizontal standing position", and is horizontally extruded on a roller conveyor 109 by the cylinder 
which is not illustrated with an "erection posture." And it is taken out to the exterior of a transfer 
machine 1 by the roller conveyor 109. 

[0101] In addition, if "the axis 201" and "an axis 202" of the engine cylinder head 200 are compared as 
shown in drawing 7 , "an axis 201" will be in a condition parallel to the Z-axis in a location higher than 
"an axis 202" on the flat surface formed with XZ shaft. Then, with the machine tool 12, in order to lose 
the effect of this difference, as shown in drawing 10 and drawing 1 1 , the plate 70 is ****(ed) between 
XZ shaft delivery unit 61 and housing 62. That is, adjustment is performed with the thickness of a plate 
70. 

[0102] the monopodium (spindle 66) of two spindle heads 63 arranged in on XZ shaft delivery unit 61 
of the machine tool 12 of those width at each stations A, B, C, D, E, and F in the transfer machine 1 of 
the gestalt of this operation as explained to the detail above — it connects with one motor 64 by coupling 
65, respectively (refer to drawing 12 ). And when the engine cylinder head 200 which is work is fixed 
with a fixture 10 on each stations A, B, C, D, and E and F, each tool (not shown) attached in the axis end 
of the monopodium (spindle 66) of each spindle head 63, respectively can be rotated by rotating the 



monopodium (spindle 66) of each spindle head 63 by each motor 64. Furthermore, each tool (not 
shown) attached in the axis end of the monopodium (spindle 66) of each spindle head 63, respectively 
can be sent out to coincidence by XZ shaft delivery unit 61. 

[0103] Thereby, at Station A, it is 1 time of a send and two roughing of functional hole 201 A or two 
functional hole 20 1C can be roughed to the one engine cylinder head 200 at coincidence. Moreover, at 
Station B, it is 1 time of a send and two roughing of functional hole 20 IB or two finish of functional 
hole 20 IB can be performed to coincidence to the one engine cylinder head 200. Moreover, at Station C, 
it is 1 time of a send and two finish of functional hole 201 A or finish of two functional hole 20 1C can be 
performed to coincidence to the one engine cylinder head 200. 

[0104] Moreover, at Station D, it is 1 time of a send and two roughing of functional hole 202 A or two 
functional hole 202C can be roughed to the one engine cylinder head 200 at coincidence. Moreover, at 
Station E, it is 1 time of a send and two roughing of functional hole 202B or two finish of functional 
hole 202B can be performed to coincidence to the one engine cylinder head 200. Moreover, at Station F, 
it is 1 time of a send and two finish of functional hole 202A or finish of two functional hole 202C can be 
performed to coincidence to the one engine cylinder head 200. 

[0105] At this time, to the monopodium (spindle 66) of a spindle head 63, and coupling of one motor 64, 
65 the connection to depend From the belt coupling explained in the column of the conventional 
technique being what can be performed independently of other spindle head 63 and other motors 64 with 
the monotonous structure (refer to drawing 2 1 ) It can perform easily increasing or reducing the number 
of each spindle heads 63 put in order by XZ shaft delivery unit top 61, without large-converting. And 
the spindle head 63 and motor 64 which were set as the object of increase and decrease, and coupling 65 
grade can be supplied and diverted among other transfer machines 1 . The change in the spindle head 63 
arranged in on XZ shaft delivery unit 61 after manufacture of a transfer machine 1 is attained by this, 
and it sets to each stations A, B, C, D, E, and F. The number of the functional holes 201 A, 20 IB, 20 1C, 
202A, 202B, and 202C processed into coincidence by 1 time of the send can be changed to the one 
engine cylinder head 200. 

[0106] Namely, if the number of the spindle heads 63 arranged in on XZ shaft delivery unit 61 is made 
to increase, since the number of the tools (not shown) sent out to coincidence in XZ shaft delivery unit 
61 can be made to increase At each stations A, B, C, D, E, and F, the number of the functional holes 
201 A, 20 IB, 20 1C, 202 A, 202B, and 202C processed into coincidence by 1 time of the send also 
increases to the one engine cylinder head 200. 

[0107] Therefore, it sets like the gestalt of this operation to the machine tool 12 of one side of each 
stations A, B, C, D, E, and F. To the one engine cylinder head 200 by the case where 12 functional holes 
(any one of 201 A, 20 IB, 20 1C, 202 A, 202B, and the 202C) must be processed When the number of the 
spindle heads 63 arranged in on XZ shaft delivery unit 61 of the machine tool 12 concerned is two Since 
the number of the tools (not shown) sent out to coincidence in the XZ shaft delivery unit 61 concerned is 
also two In order to process 12 functional holes (any one of 201 A, 20 IB, 20 1C, 202 A, 202B, and the 
202C) to the one engine cylinder head 200, it is necessary to perform the coincidence send of each tool 
(not shown) by the XZ shaft delivery unit 61 concerned 6 times. 

[0108] however, at the time of three pieces which increased the one number of the spindle heads 63 
arranged in on XZ shaft delivery unit 61 of the machine tool 12 concerned, for example Since the 
number of the tools (not shown) sent out to coincidence in the XZ shaft delivery unit 61 concerned also 
increases to three pieces What is necessary is just to perform the coincidence send of each tool (not 
shown) by the XZ shaft delivery unit 61 concerned 4 times, in order to process 12 functional holes (any 
one of 201 A, 201B, 201C, 202A, 202B, and the 202C) to the one engine cylinder head 200. furthermore, 
at the time of six pieces which increased the three number of the spindle heads 63 arranged in on XZ 
shaft delivery unit 61 of the machine tool 12 concerned Since the number of the tools (not shown) sent 
out to coincidence in the XZ shaft delivery unit 61 concerned also increases to six pieces What is 
necessary is just to perform the coincidence send of each tool (not shown) by the XZ shaft delivery unit 
61 concerned twice, in order to process 12 functional holes (any one of 201 A, 20 IB, 20 1C, 202 A, 202B, 
and the 202C) to the one engine cylinder head 200. 



[0109] Thus, if the number of the spindle heads 63 arranged in on XZ shaft delivery unit 61 is made to 
increase, since it can decrease the count of a coincidence send of each tool (not shown) by XZ shaft 
delivery unit 61 and time amount required for processing in each stations A, B, C, D, E, and F will be 
shortened, the maximum production capacity of a transfer machine 1 can be raised. Therefore, also after 
a transfer machine 1 is manufactured, the maximum production capacity of a transfer machine 1 can be 
reinforced by making the number of the spindle heads 63 arranged in on XZ shaft delivery unit 61 
increase. When the maximum production size which shall be equivalent to the usual volume which it 
becomes impossible that it is not necessary to make the maximum production capacity of a transfer 
machine 1 fully correspond [ volume ] to the maximum production size expected by this, and has the 
original maximum production capacity expected, and is expected becomes actual, it becomes possible to 
reinforce the original maximum production capacity. 

[0110] On the contrary, if the number of the spindle heads 63 arranged in on XZ shaft delivery unit 61 is 
decreased, since the number of the tools (not shown) sent out to coincidence in XZ shaft delivery unit 61 
can be decreased At each stations A, B, C, D, E, and F, the number of the functional holes (any one of 
201 A, 201B, 201C, 202A, 202B, and the 202C) processed into coincidence by 1 time of the send also 
decreases to the one engine cylinder head 200. Therefore, also after a transfer machine 1 is 
manufactured, the maximum production capacity of a transfer machine 1 can be made to reduce by 
decreasing the number of the spindle heads 63 arranged in on XZ shaft delivery unit 61 . In addition, the 
same effectiveness can be demonstrated even if the number of the spindle heads 63 arranged in on XZ 
shaft delivery unit 61 becomes one piece. 

[01 1 1] As mentioned above, since the original maximum production capacity can be suppressed low, it 
can contribute to reduction of an initial cost. Moreover, when reinforcing the maximum production 
capacity after that, while a spindle head 63, a motor 64, coupling 65, etc. which became unnecessary 
with other transfer machines 1 can be diverted, when decreasing a volume, it not only corresponds by 
enlarging the pitch time of the engine cylinder head 200 conveyed at each stations A, B, C, D, E, and F, 
but it can respond by making the maximum production capacity reduce. And when making the 
maximum production capacity reduce, a spindle head 63, a motor 64, coupling 65, etc. which became 
unnecessary can be made to divert to other transfer machines 1 . Therefore, new plant-and-equipment 
investment hardly starts in the case of enhancement and reduction of the maximum production capacity. 
[01 12] Furthermore, since that to which supply, the spindle head 63 diverted, a motor 64, coupling 65, 
etc. were common among other transfer machines 1 is used in the transfer machine 1 concerned, design 
costs become cheap. Moreover, since the connection structure by coupling 65 is monotonous and there 
are also few component part mark, manufacture costs become cheap. Also from these viewpoints, it can 
contribute to reduction of an initial cost. 

[0113] Moreover, as shown in drawing 10 or drawing 12 , in case the monopodium (spindle 66) of a 
spindle head 63 is arranged in on XZ shaft delivery unit 61, it is carried out through the housing 62 
attached on XZ shaft delivery unit 61 . The location where two spindle heads 63 are fixed in 
juxtaposition is beforehand established in this housing 62 at intervals of the predetermined pitch (pitch 
spacing of six the "combustion chambers" established in the engine cylinder head 200), and it makes it 
still easier to fluctuate the spindle head 63 arranged in on XZ shaft delivery unit 61 free. In addition, 
when making the number of these spindle heads 63 into three or more pieces, housing 62 is exchanged 
to what can fix three or more spindle heads 63. Pitch spacing (pitch spacing of six the "combustion 
chambers" established in the engine cylinder head 200) of the spindle head 63 arranged in on XZ shaft 
delivery unit 61 is secured by this, and it sets to each stations A, B, C, D, E, and F. the functional hole 
(201 A --) processed into coincidence by 1 time of the send to the one engine cylinder head 200 Security 
of those pitch spacing (pitch spacing of six the "combustion chambers" established in the engine 
cylinder head 200) is made about any one of 201B, 201C, 202A, 202B, and the 202C. 
[0114] Therefore, by exchanging the housing 62 attached on XZ shaft delivery unit 61 in other housing 

62 with which the values of pitch spacing differ Can enable a setup of pitch spacing of the spindle head 

63 arranged in on XZ shaft delivery unit 61, have, and it sets to each stations A, B, C, D, E, and F. It 
becomes possible to the one engine cylinder head 200 to change those pitch spacing about the functional 



hole (any one of 201 A, 20 IB, 20 1C, 202 A, 202B, and the 202C) processed into coincidence by 1 time 
of the send. 

[01 15] Especially the functional holes 201 A, 201B, 201C, 202A, 202B, and 202C of the engine cylinder 
head 200 Usually by the engine Taki cylinder-ization, more than one are prepared at equal intervals. 
This pitch spacing Since it is different with the class of engine cylinder head 200 in many cases, in 
changing to the engine cylinder head 200 of the class from which the engine cylinder head 200 differs, it 
needs modification of pitch spacing of the monopodium (spindle 66) of a spindle head 63 in many cases. 
And without converting sharply modification of pitch spacing of the monopodium (spindle 66) of a 
spindle head 63 at this time, since it can do only by exchanging housing 62, even if it changes to the 
engine cylinder head 200 of the class from which the engine cylinder head 200 differs, an excessive 
additional investment is not needed. 

[0116] Moreover, each stations A, B, C, D, and E and the jig 10 installed on F can control the inclination 
posture freely, insisting upon the engine cylinder head 200 (refer to drawing 7 ). Therefore, at each 
stations A, B, C, D, E, and F, whenever [ tilt-angle / of the functional hole (any one of 201 A, 20 IB 
20 1C 202 A, 202B, and the 202C) processed into coincidence by 1 time of the send ] can be changed to 
the one engine cylinder head 200. 

[0117] In order to secure the function, especially the functional holes 201 A, 20 IB, 201 C, 202 A, 202B, 
and 202C of the engine cylinder head 200 have many which are inclined and prepared, and since 
whenever [ this tilt-angle ] is usually different with the class of engine cylinder head 200, when 
changing to the engine cylinder head of the class from which the engine cylinder head 200 differs, they 
need modification of the inclination posture of the engine cylinder head 200 in many cases. And since it 
can do only in control by the fixture 10, without modification of the inclination posture of the engine 
cylinder head 200 converting a fixture 1 0 sharply at this time, even if it changes to the engine cylinder 
head 200 of the class from which the engine cylinder head 200 differs, an excessive additional 
investment is not needed. 

[0118] Moreover, whenever [ tilt-angle / of the engine cylinder head 200 ] Like the gestalt of not only 
between the engine cylinder heads 200 of a different class but this operation for example, since it may 
be different also within the one engine cylinder head 200 like an "inspired air flow path inclination 
posture" and a "exhaust side inclination posture" Even if it is the same engine cylinder head 200, when 
the functional holes 201 A, 20 IB, 20 1C, 202 A, 202B, and 202C for processing differ, modification of 
the inclination posture of the engine cylinder head 200 is needed in many cases. At this time, and 
modification of the inclination posture of the engine cylinder head 200 The fixture 1 0 of dedication is 
not formed in every exhaust side inclination posture", the conventional technique — like — "an inspired 
air flow path inclination posture" — "~ Since it can do only in control by the common fixture 10 at each 
stations A, B, C, D, E, and F, design costs become cheap by communalization of a fixture 10, and it can 
contribute to reduction of an initial cost. 

[0119] Moreover, in each stations A, B, C, D, and E and the jig 10 installed on F, in case it insists upon 
the engine cylinder head 200, positioning of the engine cylinder head 200 is secured with the locator pin 
50 prepared in the ROKETO member 49 (reference, such as drawing 4 ). And in this ROKETO member 
49, arrangement conditions, such as a location of a locator pin 50 and die length, are determined so that 
it may correspond to the locating hole (not shown) prepared in the engine cylinder head 200. Therefore, 
the arrangement condition of a locator pin 50 can be changed by exchanging the ROKETO member 49 
attached in a fixture 1 0 to other ROKETO members 49 from which the arrangement condition of a 
locator pin 50 differs. 

[0120] Since the shape especially of surface type of the engine cylinder head 200 is different with the 
class of engine cylinder head 200 in many cases, in changing to the engine cylinder head 200 of the class 
from which the engine cylinder head 200 differs, the location of a locating hole (not shown) established 
in the engine cylinder head 200 is obliged to modification in many cases, and needs modification of the 
arrangement condition of a locator pin 50 in many cases. And without modification of the arrangement 
condition of a locator pin 50 converting a fixture 10 sharply at this time, since it can do only by 
exchanging the ROKETO member 49, even if it changes to the engine cylinder head 200 of the class 



from which the engine cylinder head 200 differs, an excessive additional investment is not needed. 
[0121] Moreover, in each stations A, B, C, D, and E and the jig 10 installed on F, in case it insists upon 
the engine cylinder head 200, it is insisting upon the engine cylinder head 200 by the clamp pin 21 
prepared in the clamper 34 (reference, such as drawing 7 ). And in this clamper 34, arrangement 
conditions, such as a location of the clamp pin 21 and die length, are determined in consideration of the 
part by which a pressure welding is carried out to the engine cylinder head 200. Therefore, the 
arrangement condition of the clamp pin 50 can be changed by exchanging the clamper 34 attached in a 
fixture 10 to other clampers 34 from which the arrangement condition of the clamp pin 50 differs. 
[0122] Since the shape especially of surface type of the engine cylinder head 200 is different with the 
class of engine cylinder head 200 in many cases, in changing to the engine cylinder head 200 of the class 
from which the engine cylinder head 200 differs, the part by which a pressure welding is carried out to 
the engine cylinder head 200 is obliged to modification in many cases, and needs modification of the 
arrangement condition of the clamp pin 21 in many cases. And without modification of the arrangement 
condition of the clamp pin 21 converting a fixture 10 sharply at this time, since it can do only by 
exchanging a clamper 34, even if it changes to the engine cylinder head 200 of the class from which the 
engine cylinder head 200 differs, an excessive additional investment is not needed. 
[0123] namely, in the transfer machine 1 of the gestalt of this operation Since the change in the spindle 
head 63 arranged in on XZ shaft delivery unit 61 was enabled, enhancement and reduction of the 
maximum production capacity are attained after the manufacture and the original maximum production 
capacity can be suppressed low Since it can contribute to reduction of an initial cost and a spindle head 
63, a motor 64, coupling 65, etc. can be diverted, while design costs are cheap and end Since new plant- 
and-equipment investment does not almost have this thing in the case of enhancement and reduction of 
the maximum production capacity, and the connection structure of a spindle head 63 or a motor 64 is 
monotonous, and the manufacture costs are also cheap and can finish it further It can respond by low 
cost to fluctuation of the volume of the engine cylinder head 200 which is work. 
[0124] By moreover, exchange of housing 62, control by the fixture 10, exchange of the ROKETO 
member 49, and exchange of a clamper 34 The functional holes 201 A, 20 IB, and 20 1C of the engine 
cylinder head 200, Modification of pitch spacing of 202 A, 202B, and 202C, functional hole 201 A of the 
engine cylinder head 200, Modification of whenever [ tilt-angle / of 201B, 201C, 202A 202B, and 
202C ], Modification of the location of the locating hole (not shown) of the engine cylinder head 200, 
Since it can respond to modification of the pressure-welding part of the clamp pin 50 to the engine 
cylinder head 200 and an excessive additional investment is not needed in that case, it can respond by 
low cost to "a change of the engine cylinder head 200" which is work. 

[0125] In addition, although it may be accompanied by program modification to control of XZ shaft 
delivery unit 61, modification of each tool (not shown) attached in the axis end of the monopodium 
(spindle 66) of each spindle head 63, respectively, etc. in the case of fluctuation of the volume of the 
engine cylinder head 200 which is work, and "a change of the engine cylinder head 200" which is work, 
about them, each can respond by low cost. 

[0126] Moreover, it sets to each stations A, B, C, D, and E and the jig 10 installed on F. From it being 
freely controllable, the inclination posture of the engine cylinder head 200 It becomes possible to make a 
"horizontal standing position" communalize the posture of the engine cylinder head 200 at the time of 
adherence by the fixture 10 being canceled at all stations. By this Since the posture of the engine 
cylinder head 200 at the time of conveyance to each stations A, B, C, D, E, and F and taking out can also 
be made to communalize with a "horizontal standing position" The thing equivalent to the posture 
inverter 1 06 stated in the column of the conventional technique can be lost, and an initial cost can be 
low held down also from this viewpoint. 

[0127] moreover, the time amount which the change in a spindle head 63, exchange of housing 62, 
exchange of the ROKETO member 49, and exchange of a clamper 34 take is markedly boiled compared 
with the time amount which large reconstruction of the conventional technique takes, since it is short, 
can prevent the shutdown of production over a long period of time, and can make profitability of plant- 
and-equipment investment high also from this viewpoint. 



[0128] Moreover, by having lost the thing equivalent to the posture inverter 106 stated in the column of 
the conventional technique, it can become possible to also lose the pars intermedia 103 of drawing 18 , 
and the occupancy area of a transfer machine 1 can be decreased (refer to drawing 1 ). 
[0129] As shown in drawing 12 , moreover, each of the monopodium (spindle 66) of a spindle head 63 
Since it connects with one motor 64 by coupling 65 and has the configuration of the so-called motor 
direct drive of 1 shaft configuration Compared with the belt coupling explained in the column of the 
conventional technique (refer to drawing 2 1 ), each tool (not shown) attached in the axis end of the 
monopodium (spindle 66) of each spindle head 63, respectively can be rotated at high speed. 
[0130] Furthermore, since facility height low ** can be stopped and the prospect nature of the whole 
facility becomes good compared with the transfer machine 1 00 which has the belt coupling explained in 
the column of the conventional technique by having the configuration of the so-called motor direct drive 
of 1 shaft configuration (R> drawing 2 1 1 reference), the transfer machine 1 of the gestalt of this 
operation can contribute to improvement in safety and integrity. 

[0131] Moreover, a spindle head 63 can make the appearance configuration of a spindle head 63 a circle 
configuration for a monopodium. And the chip and coolant liquid at the time of cutting which becomes 
possible [ equipping wrap covering only with a fixture 10 ], and generates the seal (scraper) of the circle 
configuration corresponding to the circle configuration in a fixture 1 0 can prevent dispersing to the 
exterior efficiently with this covering. That is, in the transfer machine 100 of the conventional technique, 
since the appearance configuration of a gearbox 141 is carrying out the rectangle and had covered the 
transfer machine 100 whole with covering triggered by the difficulty of the seal nature of this rectangle, 
in the transfer machine 1 of the gestalt of this operation, miniaturization of covering is attained and 
manufacture costs can be reduced. 

[0132] Moreover, in conveyance with the transformer bar (not shown) in the transfer machine 100 of the 
conventional technique, the engine cylinder head 200 is conveyed with the "inspired air flow path 
inclination posture" or the "exhaust side inclination posture." However, in conveyance with the 
transformer bar (not shown) in the transfer machine 1 of the gestalt of this operation, the engine cylinder 
head 200 is conveyed with the "horizontal standing position", and it can be said that the stability at the 
time of conveyance is more excellent compared with an "inspired air flow path inclination posture" and 
a "exhaust side inclination posture." Therefore, in case it sends to the attaching part 31 of a fixture 10 or 
sends out, there is no possibility that the engine cylinder head 200 and a fixture 1 0 may interfere 
mutually, and may get damaged. 

[0133] In addition, various modification is possible for this invention in the range which is not limited to 
the gestalt of the above-mentioned implementation and does not deviate from the meaning. For example, 
it sets to the roller conveyor 108 of the carrying-in section 102, and the roller conveyor 109 of the 
taking-out section 104. if it does not "erection posture" come out of the engine cylinder head 200 and is 
made to convey with a "horizontal standing position" Since the posture inverter 15 which changes the 
engine cylinder head 200 into a "horizontal standing position" from an "erection posture", and the 
posture inverter 17 which changes the engine cylinder head 200 into an "erection posture" from a 
"horizontal standing position" can be lost Furthermore, an initial cost can be held down low. 
[0134] 

[Effect of the Invention] Since the change in the spindle head arranged in on XZ shaft delivery unit was 
enabled in the transfer machine of this invention, enhancement and reduction of the maximum 
production capacity are attained after the manufacture and the original maximum production capacity 
can be suppressed low Since it can contribute to reduction of an initial cost and a spindle head, a motor, 
coupling, etc. can be diverted, while design costs are cheap and end Since new plant-and-equipment 
investment does not almost have this thing in the case of enhancement and reduction of the maximum 
production capacity, and the connection structure of a spindle head or a motor is monotonous, find the 
manufacture costs are also cheap and can finish it further It can respond by low cost to fluctuation of the 
volume of the engine cylinder head which is work. 

[0135] By moreover, exchange of housing, control by the fixture, exchange of a ROKETO member, and 
exchange of a clamp member Modification of pitch spacing of the functional hole of the engine cylinder 



head, modification of whenever [ tilt-angle / of the functional hole of the engine cylinder head ], Since it 
can respond to modification of the location of the locating hole of the engine cylinder head, and 
modification of the pressure-welding part of the clamp pin to the engine cylinder head and an excessive 
additional investment is not needed in that case It can respond by low cost to "a change of the engine 
cylinder head" which is work. 

[0136] Moreover, it sets to the jig installed on each station. It becomes possible to make the posture of 
the engine cylinder head at the time of adherence by the fixture being canceled communalize at all 
stations, since the inclination posture of the engine cylinder head is freely controllable. By this Since the 
posture of the engine cylinder head at the time of conveyance to each station and taking out can also be 
made to communalize It becomes possible to lose a part or all among three posture transfer devices 
stated in the column of the conventional technique, and an initial cost can be low held down also from 
this viewpoint. 

[0137] moreover, the time amount which the change in a spindle head, exchange of housing, exchange 
of a ROKETO member, and exchange of a clamp member take is markedly boiled compared with the 
time amount which large reconstruction of the conventional technique takes, since it is short, can 
prevent the shutdown of production over a long period of time, and can make profitability of plant-and- 
equipment investment high also from this viewpoint. 
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TECHNICAL FIELD 



[Field of the Invention] This invention relates to the transfer machine into which the functional hole 
(here, what forms a bearing surface is included) of the engine cylinder head is processed. 
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PRIOR ART 



[Description of the Prior Art] Before, various functional holes, such as a path of the hole which lets a 
part of combustion chamber (only henceforth a "combustion chamber"), a water jacket, and an intake 
valve and an exhaust air bulb pass, the inhalation-of-air hole and exhaust hole which are a gas 
passageway, the hole in which a plug is inserted, and a lubricating oil, are intricately prepared in the 
engine cylinder head which is the head of engines, such as an automobile. For example, in the top view 
of drawing 14 , when the P-P line of drawing 14 cuts the engine cylinder head 200 of 6-cylinder 4 bulb 
shown from the "combustion chamber side", it turns out that it comes to be shown in drawing 15 and 
various functional holes are prepared intricately. In addition, in drawing 14 , a total of four holes of the 
hole which lets two intake valves pass, and the hole which lets two exhaust air bulbs pass can be seen in 
each of six "combustion chambers." 

[0003] And as shown in drawing 15 , about the circumference of the axis 201 (only henceforth "an axis 
201") of the intake valve at the time of being installed inside by the engine cylinder head 200, it is dotted 
with the functional holes 201 A, 20 IB, and 20 1C with which paths differed focusing on the starting "axis 
201" in serial. It is dotted with the functional holes 202A, 202B, and 202C with which paths differed 
focusing on the "axis 202" which similarly starts also about the circumference of the axis 202 (only 
henceforth "an axis 202") of the exhaust air bulb at the time of being installed inside by the engine 
cylinder head 200 in serial. Then, paying attention to the property of being dotted in serial focusing on 
such "an axis 201" and "an axis 202", the production system of a transfer system is performing further 
processing of these functional holes 201 A, 201 B, 20 1C, 202A, 202B, and 202C in consideration of 
productivity etc. 

[0004] And in processing by the production system of this transfer system, it is performing sending out 
two or more rotating tools to coincidence by controlling with XZ shaft in the both sides of each station. 
On the other hand, in the engine cylinder head 200, as shown in drawing 15 , "the axis 201" and the 
"axis 202" incline and it is dotted with the functional holes 201 A, 201B, and 201C for processing, and 
the functional holes 202 A, 202B, and 202C for processing in serial in the condition of having inclined. 
Then, at each station, the engine cylinder head 200 is fixed to an inclination posture, and either the "axis 
201" of the engine cylinder head 200 or the "axis 202" is united in the direction of a coincidence send of 
two or more rotating tools (Z shaft orientations) by this. 

[0005] When the direction of a coincidence send of two or more rotating tools (Z shaft orientations) is 
specifically level and the functional holes 201 A, 20 IB, and 20 1C of the circumference of "an axis 201" 
are processed, as shown in drawing 16 , "an axis 201 " is the inclination posture which becomes level, 
and fixes the engine cylinder head 200. And "an axis 201" is in a condition parallel to the Z-axis on the 
flat surface formed with XZ shaft at this time. On the other hand, when processing the functional holes 
202A, 202B, and 202C of the circumference of "an axis 202", as shown in drawing 17 , it is the 
inclination posture in which "an axis 202" becomes level, and the engine cylinder head 200 is fixed. And 
"an axis 202" is in a condition parallel to the Z-axis on the flat surface formed with XZ shaft at this time. 

[0006] In addition, the inclination posture of the engine cylinder head 200 of drawing 16 after 



[ expedient ] that the following explains is called an "inspired air flow path inclination posture." 
Moreover, the inclination posture of the engine cylinder head 200 of drawing 17 is called a "exhaust side 
inclination posture." Furthermore, the posture of the engine cylinder head 200 of drawing 15 is called an 
"erection posture." 

[0007] Next, the outline is explained for a drawing about the transfer machine of the conventional 
technique of processing the functional holes 201 A, 20 IB, 20 1C, 202 A, 202B, and 202C of the engine 
cylinder head 200 with the production system of a transfer system, making it reference. A top view 
shows the outline of the transfer machine 100 of the conventional technique to drawing 1 8 . In this 
transfer machine 100, the carrying-in section 102, pars intermedia 103, and the taking-out section 104 
are formed on Rhine 101 where the engine cylinder head 200 is conveyed. And are prepared by a roller 
conveyor 108, the posture inverter 105, etc. for carrying in, and it is in the carrying-in section 102. 
Moreover, are prepared by the posture inverter 106 etc. and it is in pars intermedia 103. Moreover, the 
posture inverter 107, the roller conveyor 109 for taking out, etc. are formed in the taking-out section 
104. 

[0008] Furthermore, while three stations A, B, and C are formed between the carrying-in section 102 
and pars intermedia 103, the fixture 1 10 is installed on each stations A and B and C. Similarly, while 
three stations E, F, and G are formed also between pars intermedia 103 and the taking-out section 104, 
the fixture 1 1 1 is installed on each stations E and F and G. And are prepared by the processing machine 
1 12 and it is in the both sides of each stations A, B, C, D, E, and F. 

[0009] Here, the outline of the posture inverters 105, 106, and 107 mentioned above, fixtures 110 and 
111, and the processing machine 1 12 is explained. 

[0010] First, the outline of the posture inverters 105, 106, and 107 is explained, referring to drawing 19 . 
Drawing 1919 is a front view having shown the outline of the posture inverter 105 prepared in the 
carrying-in section 102. The posture inverter 105 consists of an attaching part 121, a seating rim 122, a 
cylinder 123, an outer frame 124, etc. An attaching part 121 holds the engine cylinder head 200 by the 
rail 125 of L typeface, and the rail 126 of a rod form, and is prepared inside the seating rim 122. 
Moreover, the periphery carries out a radii configuration and the seating rim 122 is connected with the 
cylinder 123 rotatable. On the other hand, the cylinder 123 is supported by the outer frame 124 rotatable. 
Moreover, six guide idlers 127 to which it shows the periphery of the radii configuration of a seating rim 
122 are formed in the outer frame 124. 

[001 1] Therefore, when the rod of a cylinder 123 is extruded or it is drawn, the periphery of a seating 
rim 122 will be guided at the guide idler 127 of an outer frame 124, and a seating rim 122 will rotate to 
the forward direction or hard flow. Consequently, the attaching part 121 prepared inside the seating rim 
122 will rotate to the forward direction or hard flow similarly. It enables this to change into an "inspired 
air flow path inclination posture" the engine cylinder head 200 held with the "erection posture" at the 
attaching part 121, while it had been held at the attaching part 121. At this time, the "erection posture" 
and an "inspired air flow path inclination posture" of the engine cylinder head 200 held at the attaching 
part 121 are the limit switch (not shown) formed in the outer frame 124, and are secured by making the 
forward direction or hard flow of a seating rim 122 suspend rotation. 

[0012] In addition, the same is said of the outline of the posture inverter 106 prepared in pars intermedia 
103, and, thereby, it becomes possible [ changing the engine cylinder head 200 into a "exhaust side 
inclination posture" from an "inspired air flow path inclination posture" ]. Moreover, the same is said of 
the outline of the posture inverter 107 prepared in the taking-out section 104, and, thereby, it becomes 
possible [ changing the engine cylinder head 200 into an "erection posture" from a "exhaust side 
inclination posture" ]. 

[0013] Next, the outline of fixtures 110 and 1 1 1 is explained, referring to drawing 20 . Drawing 20 is the 
front view having shown the outline of the fixture 110 installed in each stations A, B, and C. The fixture 
1 10 has the adherence section 131 which insists upon the engine cylinder head 200 with an "inspired air 
flow path inclination posture." This adherence section 131 consists of cylinders 135 which are the rail 
133 which supports and maintains the engine cylinder head 200 which carries out the plane of 
composition of becoming an "inspired air flow path inclination posture" to the datum plane 132 to 



secure and a datum plane 1 32 from a part of engine cylinder head 200 carrying out a plane of 
composition, the clamper 134 for making a datum plane 132 carry out the plane of composition of the 
engine cylinder head 200 by the position, and the driving source of a clamper 134. As mentioned above, 
since the engine cylinder head 200 upon which it insisted in the fixture 1 10 is in an "inspired air flow 
path inclination posture", the stations A, B, and C in which this fixture 110 was installed are the 
locations for processing the functional holes 201 A, 20 IB, and 20 1C (referring to drawing 16 ) of the 
circumference of "an axis 201." 

[0014] In addition, in order to make it each tool (not shown) of a machine tool 1 12 arrive to the engine 
cylinder head 200 upon which it insisted in the fixture 1 10, opening 136 is formed in datum level 132. 
moreover, the clamper 134 side with opposite datum level 132 clear ~ illustration ~ now, although it 
is absent, opening for making it each tool (not shown) of a machine tool 112 arrive is prepared. 
[0015] On the other hand, compared with the fixture 1 10 (what was installed in each stations A, B, and 
C) of drawing 20 , since the fixture 1 1 1 (refer to drawing 18 ) installed in each stations E, F, and G 
insists upon the engine cylinder head 200 with a "exhaust side inclination posture", although it is 
equivalent to the datum level 132 and clamper 134, whenever [ tilt-angle ] etc. differ. However, about 
other outlines, it is the same as that of the fixture 1 10 (what was installed in each stations A, B, and C) 
of drawing 20 . As mentioned above, since the engine cylinder head 200 upon which it insisted in the 
fixture 111 is in a "exhaust side inclination posture", the stations E, F, and G in which this fixture 1 1 1 
was installed are the locations for processing the functional holes 202A, 202B, and 202C (referring to 
drawing 17 ) of the circumference of "an axis 202." 

[0016] Next, the outline of the processing machine 1 12 is explained, referring to drawing 2121 and 
drawing 22 . Drawing 2 1 is the front view having shown the outline of the processing machine 1 12 
prepared in the both sides of each stations A, B, C, E, F, and G. Moreover, drawing 2222 is a sectional 
view cut by the Q-Q line of drawing 21 . The processing machine 112 processes the functional holes 
201 A, 20 IB, and 20 1C (refer to drawing 16 ) of the engine cylinder head 200 upon which the fixture 
1 10 insisted with the "inspired air flow path inclination posture", or the functional holes 202A, 202B, 
and 202C (refer to drawing 17 ) of the engine cylinder head 200 upon which the fixture 1 1 1 insisted 
with the "exhaust side inclination posture." 

[0017] Moreover, as the processing machine 1 12 is shown in drawing 2 1 , a gearbox 141, a motor 142, 
etc. are laid on the table 144 of XZ shaft delivery unit. And the spindle 145, the change gear style, etc. 
are built in the gearbox 141. Here, it has pitch spacing of six the "combustion chambers" established in 
the engine cylinder head 200 (refer to drawing 14 ), and six spindles 145 are dedicated together with the 
inside of a gearbox 141. And it can be made to rotate by two motors 1 42 through a change gear style or 
a driving belt 143 about six spindles 145 dedicated in the gearbox 141. Therefore, it becomes possible to 
rotate each tool (not shown) attached in the axis end of this spindle 145. Furthermore, each rotating tool 
(not shown) can be sent out to coincidence through XZ shaft delivery unit of a table 144, being 
controlled with XZ shaft. By these, it becomes processible by each tool (not shown) attached in the axis 
end of six spindles 145. 

[0018] In addition, about each tool (not shown), the thing according to the magnitude of the path of the 
functional holes 201 A, 20 IB, 20 1C, 202 A, 202B, and 202C used as the candidate for processing, the 
process of processing, etc. is attached to the axis end of each spindle. Moreover, XZ shaft used in case it 
controls with XZ shaft delivery unit of a table 144 consists of a shaft (X-axis) parallel to Rhine 101 
where the engine cylinder head 200 is conveyed, and a shaft (Z-axis) parallel to the medial axis of the 
spindle 145 which exists in the vertical and horizontal direction to it, and was dedicated in the gearbox 
141 (refer to the drawing 1818 ). 

[0019] Next, the transfer machine 100 with such an outline explains how to process the functional holes 
201 A, 20 IB, 20 1C, 202 A, 202B, and 202C of the engine cylinder head 200. First, in the roller conveyor 
108 of the carry ing-in section 102, the engine cylinder head 200 of an "erection posture" is carried in. 
And the engine cylinder head 200 on a roller conveyor 1 08 is horizontally extruded by the cylinder 
which is not illustrated with an "erection posture", and is pushed on the attaching part 121 of the posture 
inverter 1 05 in it. 



[0020] In the posture inverter 105, if the engine cylinder head 200 is pushed on an attaching part 121, 
the rod of a cylinder 123 will be made to draw and the engine cylinder head 200 held at the attaching 
part 121 will be changed into an "inspired air flow path inclination posture' 1 from an "erection posture/ 1 
Then, with the transformer bar which is not illustrated, the engine cylinder head 200 held at the 
attaching part 121 is caught from the bottom, is horizontally conveyed with an "inspired air flow path 
inclination posture", and is sent to the adherence section 13 1 of the fixture 1 10 of Station A. 
[0021] When the engine cylinder head 200 of an "inspired air flow path inclination posture" is sent to 
the adherence section 131, extrude the rod of a cylinder 135, the engine cylinder head 200 is made to 
press a clamper 134, and datum level 132 is made to carry out the plane of composition of the engine 
cylinder head 200 by the position in the fixture 1 10 of Station A. And the transformer bar which is not 
illustrated is retreated to the bottom. Thereby, the engine cylinder head 200 is correctly fixed with an 
"inspired air flow path inclination posture", and the "axis 201" of the engine cylinder head 200 will be in 
a condition parallel to the Z-axis on the flat surface formed with XZ shaft. Then, by controlling by XZ 
shaft delivery unit of the table 144 of the machine tool 1 12 in the both sides of Station A, it sends out so 
that the "axis 201" top may be met. [ of the engine cylinder head 200 upon which it insisted the tool (not 
shown) attached in the axis end of each spindle 145 dedicated in the gearbox 141, respectively in the 
fixture 110] 

[0022] This becomes processible [ the functional holes 201 A, 20 IB, and 20 1C of the engine cylinder 
head 200 upon which it insisted in the fixture 110]. However, at Station A, functional hole 201 A is 
roughed by one side of the machine tool 1 12 in the both sides, and functional hole 20 1C is roughed on 
the other hand. And since six spindles 145 dedicated in the gearbox 141 of a machine tool 1 12 are 
located in a line with pitch spacing of six the "combustion chambers" established in the engine cylinder 
head 200, each tool (not shown) attached in the axis end of six spindles 145, respectively has pitch 
spacing of six the "combustion chambers" established in the engine cylinder head 200, and it is sent out 
to coincidence. Therefore, in each of six the "combustion chambers" established in the engine cylinder 
head 200, roughing of each functional hole 201 A is performed to coincidence by 1 time of the send in 
one machine tool 1 12 at this time. Moreover, in each of six the "combustion chambers" established in 
the engine cylinder head 200, roughing of each functional hole 20 1C is similarly performed to 
coincidence by 1 time of the send by the machine tool 1 12 of another side. 

[0023] However, the engine cylinder head 200 is the thing of 6-cy Under 4 bulb, and since two intake 
valves are installed inside to one a "combustion chamber", the two "axes 201" exists in one a 
"combustion chamber" (refer to drawing 14 ). that is, in processing mentioned above, six the 
"combustion chambers" established in the engine cylinder head 200 is alike, respectively, and it sets, and 
it is carried out about the functional holes 201 A and 20 1C with which it is dotted in serial focusing on 
one the "axis 201" between the two "axes 201", and asks and comes out. 

[0024] Then, processing of the functional holes 201 A and 20 1C with which it is dotted in serial focusing 
on the "axis 201" of another side is performed by setting after that and controlling the tool (not shown) 
further attached in the axis end of the spindle 145 dedicated in the gearbox 141 by XZ shaft delivery unit 
of the table 144 of a machine tool 1 12. Therefore, at Station A, roughing of send out, namely, according 
to one machine tool 1 12 functional hole 201 in one machine tool 1 12 A is performed twice. Similarly, 
roughing of send out, namely, according to machine tool 1 12 of another side functional hole 20 1C in the 
machine tool 1 12 of another side is performed twice. Thereby, at Station A, roughing is performed about 
all the functional hole 201 A of the engine cylinder head 200, and functional hole 20 1C. 
[0025] Thus, after processing in Station A is completed, the rod of a cylinder 135 is drawn, a clamper 
134 is pulled apart from the engine cylinder head 200, and the plane of composition over the datum level 
132 of the engine cylinder head 200 is made to cancel in the fixture 1 10 of Station A. Then, with the 
transformer bar which is not illustrated, the engine cylinder head 200 held at the attaching part 13 1 is 
caught from the bottom, is horizontally conveyed with an "inspired air flow path inclination posture", 
and is sent to the adherence section 13 1 of the fixture 1 10 of Station B. 

[0026] Also at Station B, it is performed that it is the same as that of the station A mentioned above. 
However, the point of roughing functional hole 20 IB by one side of the machine tool 1 12 in the both 



sides, and roughing finish of functional hole 20 IB on the other hand after **** differs from the point 
that the engine cylinder head 200 is sent to the adherence section 131 of the fixture 1 10 of Station C 
after this processing termination. Moreover, also at Station C, it is performed that it is the same as that 
of the station A mentioned above. However, the point of performing finish of functional hole 20 1C on 
the other hand while finish-machining functional hole 201 A by one side of the machine tool 1 12 in the 
both sides differs from the point that the engine cylinder head 200 is sent to pars intermedia 1 03 after 
this processing termination. As mentioned above, it means that processing of all the functional holes 
201 A, 20 IB, and 201 C was performed in the engine cylinder head 200 sent to pars intermedia 103. 
[0027] In addition, conveyance horizontally performed in the engine cylinder head 200 with the 
transformer bar which is not illustrated with an "inspired air flow path inclination posture" Conveyance 
to the fixture 1 10 of Station A from the posture inverter 105, conveyance to the fixture 1 10 of Station B 
of Station A from a fixture 1 10, Both conveyance to the fixture 1 10 of Station C of Station B from a 
fixture 1 10 and conveyance to pars intermedia 103 from the fixture 1 10 of Station C are performed by 
one transformer bar in synchronization. 

[0028] Next, the engine cylinder head 200 sent to pars intermedia 103 is horizontally extruded even to 
the posture inverter 106 by the cylinder which is not illustrated with an "inspired air flow path posture." 
In the posture inverter 106, the engine cylinder head 200 is changed into a "exhaust side posture" from 
an "inspired air flow path posture." It sets after that and it is performed that it is the same as that of the 
case where it mentions above from the posture inverter 105 of the carry ing-in section 102 to pars 
intermedia 103. 

[0029] That is, in pars intermedia 103, the engine cylinder head 200 held at the attaching part of the 
posture inverter 1 06 is horizontally sent to the adherence section of the fixture 1 1 1 of Station D with a 
"exhaust side posture." Moreover, at Station D, while roughing functional hole 202A by one side of the 
machine tool 1 12 in the both sides, functional hole 202C is roughed on the other hand, and the engine 
cylinder head 200 is horizontally sent to the adherence section of the fixture 1 1 1 of Station E for after 
this processing termination with a "exhaust side posture." Moreover, at Station E, functional hole 202B 
is roughed by one side of the machine tool 1 12 in the both sides, finish of functional hole 202B is 
roughed on the other hand after ****, and the engine cylinder head 200 is horizontally sent to the 
adherence section of the fixture 1 1 1 of Station F for after this processing termination with a "exhaust 
side posture." Moreover, at Station F, while performing finish of functional hole 202A by one side of the 
machine tool 1 12 in the both sides, finish of functional hole 202C is performed on the other hand, and 
the engine cylinder head 200 is horizontally sent to the attaching part of the posture inverter 107 of the 
taking-out section 104 for after this processing termination with a "exhaust side posture." 
[0030] As mentioned above, it means that it means that processing of all the functional holes 202A, 
202B, and 202C was performed, it has, and all processings of the functional holes 201 A, 20 IB, 20 1C, 
202 A, 202B, and 202C of the engine cylinder head 200 were completed in the engine cylinder head 200 
sent to the taking-out section 104. After that, the engine cylinder head 200 held at the attaching part of 
the posture inverter 107 of the taking-out section 104 is changed into an "erection posture" from a 
"exhaust side posture", and is horizontally extruded on a roller conveyor 109 by the cylinder which is 
not illustrated with an "erection posture." And it is taken out to the exterior of a transfer machine 100 by 
the roller conveyor 109. 

[0031] In addition, since the two "axes 201" exists in each of six "combustion chambers" in the engine 
cylinder head 200 of 6-cylinder 4 bulb shown in drawing 14 as mentioned above, the a total of 12 "axes 
201" will exist in the one engine cylinder head 200. Therefore, when the engine cylinder head 200 is in 
an "inspired air flow path posture", all the 12 "axes 201" will be in a condition parallel to the Z-axis on 
the flat surface formed with XZ shaft. Then, if it has 12 spindles 145 in the gearbox 141 of each machine 
tool 1 12, it will set to Station A, for example. It becomes possible to make roughing of functional hole 
201 A by one machine tool 1 12 and roughing of functional hole 20 1C by the machine tool 1 12 of another 
side finish it as 1 time of a send, respectively. Compared with the thing of the conventional technique 
mentioned above which performs those processings by 2 times each of sends, it is thought that high- 
volume production capability increases further. However, each spacing of the 12 "axes 201" in the one 



engine cylinder head 200 is narrow, and it is difficult in tooth space to arrange 12 spindles 145 in all in a 
gearbox 141 to the 12 "axes 201." This can be said also about "an axis 202." 
[0032] Namely, six spindles 145 in the gearbox 141 of each machine tool 112 Arrange with pitch 
spacing of six the "combustion chambers" established in the one engine cylinder head 200, and it sets to 
each stations A, B, C, D, E, and F. The transfer machine 100 which performs processing by the machine 
tool 1 12 of both sides by 2 times of sends, respectively and which was mentioned above It can be said 
that it is the production system of the transfer system which pursued high-volume production capability 
to the maximum extent for processing of the functional holes 201 A, 20 IB, 201 C, 202 A, 202B, and 202C 
of the engine cylinder head 200 of 6-cylinder 4 bulb. 



[Translation done.] 



* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



EFFECT OF THE INVENTION 



[Effect of the Invention] Since the change in the spindle head arranged in on XZ shaft delivery unit was 
enabled in the transfer machine of this invention, enhancement and reduction of the maximum 
production capacity are attained after the manufacture and the original maximum production capacity 
can be suppressed low Since it can contribute to reduction of an initial cost and a spindle head, a motor, 
coupling, etc. can be diverted, while design costs are cheap and end Since new plant-and-equipment 
investment does not almost have this thing in the case of enhancement and reduction of the maximum 
production capacity, and the connection structure of a spindle head or a motor is monotonous, and the 
manufacture costs are also cheap and can finish it further It can respond by low cost to fluctuation of the 
volume of the engine cylinder head which is work. 

[0135] By moreover, exchange of housing, control by the fixture, exchange of a ROKETO member, and 
exchange of a clamp member Modification of pitch spacing of the functional hole of the engine cylinder 
head, modification of whenever [ tilt-angle / of the functional hole of the engine cylinder head ], Since it 
can respond to modification of the location of the locating hole of the engine cylinder head, and 
modification of the pressure-welding part of the clamp pin to the engine cylinder head and an excessive 
additional investment is not needed in that case It can respond by low cost to M a change of the engine 
cylinder head" which is work. 

[0136] Moreover, it sets to the jig installed on each station. It becomes possible to make the posture of 
the engine cylinder head at the time of adherence by the fixture being canceled communalize at all 
stations, since the inclination posture of the engine cylinder head is freely controllable. By this Since the 
posture of the engine cylinder head at the time of conveyance to each station and taking out can also be 
made to communalize It becomes possible to lose a part or all among three posture transfer devices 
stated in the column of the conventional technique, and an initial cost can be low held down also from 
this viewpoint. 

[0137] moreover, the time amount which the change in a spindle head, exchange of housing, exchange 
of a ROKETO member, and exchange of a clamp member take is markedly boiled compared with the 
time amount which large reconstruction of the conventional technique takes, since it is short, can 
prevent the shutdown of production over a long period of time, and can make profitability of plant-and- 
equipment investment high also from this viewpoint. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, the transfer machine 1 00 mentioned above was 
difficult for the maximum production capacity to reinforce or reduce after the manufacture. Therefore, in 
order for this maximum production capacity to demonstrate the high- volume production capability 
which is the advantage of the production system of a transfer system, usually it was designed so that it 
could fully respond to the maximum production size expected. And to the change in a volume it is 
supposed that will be happened in the future, it corresponded by adjustment of the cycle time of the 
engine cylinder head 200 conveyed at each stations A, B, C, D, E, and F, and was carried out within the 
limits of the maximum production capacity set as the beginning. 

[0034] Therefore, it was not extended, so that the volume expected, but when the high- volume 
production capability whose period which adjusted the cycle time of the engine cylinder head 200 is the 
advantage of the production system of a transfer system became long to extent which cannot be 
demonstrated effectively, conversely, the advantage of this high-volume production capability converted 
to the fault of superfluous capacity, and there was a possibility that the profitability of plant-and- 
equipment investment might get very bad. Especially Functional hole 2Q1 A of the engine cylinder heads 
200, such as an automobile, In the transfer machine 100 which makes 201B, 201C, 202A, 202B, and 
202C applicable to processing In the case which is as inelastic as the amount of orders received, such as 
an automobile, was expected, the case changed to the engine cylinder head 200 of a different class in the 
case of model changes, such as an automobile Since it is a certain thing plentifully that the volume of 
the engine cylinder head 200 falls short of anticipation, it can be said that the danger is large. 
[0035] Moreover, to the change to the engine cylinder head 200 of a class which is different from the 
engine cylinder head 200, whenever [ pitch spacing / of the "combustion chamber" of the engine 
cylinder head 200 / and tilt-angle / of "an axis 201 " and "an axis 202" ], when an appearance etc. is 
different, whenever [ pitch spacing / of the spindle 145 of each machine tool 112/ and tilt-angle / of the 
datum level 132 of each fixtures 110 and 111], the location of a clamper 134, etc. must be changed in 
principle, however, about the location of whenever [ pitch spacing / of the spindle 145 of each machine 
tool 1 12 / and tilt-angle / of the datum level 132 of each fixtures 110 and 111 ], or a clamper 134 Since it 
cannot do structurally, in order to correspond to the change to the engine cylinder head 200 of a class 
which is different from the engine cylinder head 200, adjusting them There was a possibility that all the 
machine tool 112 and all fixtures 110 and 1 1 1 might be converted sharply, an additional investment 
might become excessive, and the profitability of plant-and-equipment investment might get very bad. 
Especially Functional hole 201 A of the engine cylinder heads 200, such as an automobile, In the transfer 
machine 100 which makes 20 IB, 20 1C, 202 A, 202B, and 202C applicable to processing In the case 
changed to the engine cylinder head 200 of a different class in the case of model changes, such as an 
automobile Since it is a certain thing plentifully to change to the engine cylinder head 200 of a class 
which is different from the engine cylinder head 200 (only henceforth "a change of the engine cylinder 
head 200"), it can be said that the danger is large. 

[0036] Then, this invention is made in order to solve the trouble mentioned above, and it aims at 
offering the transfer machine which can respond by low cost to "a change of the engine cylinder head" 



which is work as opposed to fluctuation of the volume of the engine cylinder head which is work. 
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MEANS 



[Means for Solving the Problem] The transfer machine concerning claim 1 accomplished in order to 
attain this purpose By sending out to coincidence in XZ shaft delivery unit, rotating each tool attached in 
the axis end of two or more spindles arranged beside [ each ] the station, respectively, when the engine 
cylinder head is fixed on each station While processing many functional holes into coincidence by 1 
time of the send to the one engine cylinder head at each station By conveying the one engine cylinder 
head one by one to each station While being the transfer machine which performs processing to the 
functional hole of the one engine cylinder head in order of each process, arranging in on said XZ shaft 
delivery unit the spindle head of the monopodium which dedicated only one spindle and sending out 
each tool to coincidence By making one spindle in each spindle head connect with one motor by 
coupling, and rotating each tool The change in the spindle head arranged in on said XZ shaft delivery 
unit is enabled, and it is characterized by the ability to change the number of the functional holes 
processed into coincidence by 1 time of the send to the one engine cylinder head at each station. 
[0038] Moreover, the transfer machine concerning claim 2 be a transfer machine indicate to claim 1, by 
attach housing with which said spindle head be fix in juxtaposition on said XZ shaft delivery unit, 
secure pitch spacing of the spindle head arrange in on said XZ shaft delivery unit, and be characterize by 
to secure pitch spacing of the functional hole process into coincidence by 1 time of the send to the one 
engine cylinder head at each station. 

[0039] moreover , the transfer machine concerning claim 3 be a transfer machine indicate to claim 2 , by 
exchange said housing in said housing and other compatible housing , enable a setup of pitch spacing of 
the spindle head arrange in on said XZ shaft delivery unit , and be characterize by the ability to be able 
to change pitch spacing of the functional hole process into coincidence by 1 time of the send to the one 
engine cylinder head at each station . 

[0040] Moreover, the transfer machine concerning claim 4 When the engine cylinder head is fixed with 
an inclination posture on each station By sending out to coincidence in XZ shaft delivery unit, rotating 
each tool attached in the axis end of two or more spindles arranged beside [ each ] the station, 
respectively While processing many functional holes into coincidence by 1 time of the send to the one 
engine cylinder head at each station By conveying the one engine cylinder head one by one to each 
station It is the transfer machine which performs processing to the functional hole of the one engine 
cylinder head in order of each process. By controlling the inclination posture of said engine cylinder 
head, insisting upon said engine cylinder head with the jig installed on each station It is characterized by 
the ability to change whenever [ tilt-angle / of the functional hole processed into coincidence by 1 time 
of the send to the one engine cylinder head at each station ]. 

[0041] Moreover, the transfer machine concerning claim 5 is a transfer machine indicated to claim 4, 
and is characterized by the ability to change the arrangement condition of said locator pin by attaching 
in said jig the ROKETO member in which the locator pin for securing positioning of said engine 
cylinder head was prepared, and exchanging said ROKETO member to said ROKETO member and 
other compatible ROKETO members. 

[0042] Moreover, the transfer machine concerning claim 6 is a transfer machine indicated to ******** 4 



or claim 5, and is characterized by the ability to change the arrangement condition of said clamp pin by 
attaching in said jig the clamp member in which the clamp pin for insisting upon said engine cylinder 
head was prepared, and exchanging said clamp member to said clamp member and other compatible 
clamp members. 

[0043] the monopodium (spindle) of each spindle head arranged in on XZ shaft delivery unit beside 
[ each ] a station in the transfer machine of this invention which has such a configuration — it connects 
with one motor by coupling, respectively. And when the engine cylinder head which is work is fixed on 
each station, each tool attached in the axis end of the monopodium (spindle) of each spindle head, 
respectively can be rotated by rotating the monopodium (spindle) of each spindle head by each motor. 
Furthermore, each tool attached in the axis end of the monopodium (spindle) of each spindle head, 
respectively can be sent out to coincidence by XZ shaft delivery unit. Thereby, at each station, many 
functional holes are processible into coincidence to the one engine cylinder head by 1 time of the send. 
[0044] With the belt coupling explained in the column of the conventional technique, since connection 
according to the monopodium (spindle) of a spindle head and coupling of one motor at this time can be 
performed independently of other spindle head and other motors with that monotonous structure, it can 
perform easily increasing or reducing the number of each spindle heads arranged in on XZ shaft delivery 
unit, without large-converting. And a spindle head, a motor, coupling, etc. which were set as the object 
of increase and decrease can be supplied and diverted among other transfer machines. The change in the 
spindle head arranged in on XZ shaft delivery unit after manufacture of a transfer machine is attained by 
this, and the number of the functional holes processed into coincidence by 1 time of the send to the one 
engine cylinder head at each station can be changed. 

[0045] That is, if the number of the spindle heads arranged in on XZ shaft delivery unit is made to 
increase, since the number of the tools sent out to coincidence in XZ shaft delivery unit can be made to 
increase, the number of the functional holes processed into coincidence by 1 time of the send to the one 
engine cylinder head at each station also increases. 

[0046] Therefore, at a certain station, when 12 functional holes must be processed to the one engine 
cylinder head, [ for example, ] When the number of the spindle heads arranged in on XZ shaft delivery 
unit beside [ concerned ] a station is two Since the number of the tools sent out to coincidence in the XZ 
shaft delivery unit concerned is also two, in order to process 12 functional holes to the one engine 
cylinder head, it is necessary to perform the coincidence send of each tool by the XZ shaft delivery unit 
concerned 6 times. However, what is necessary is just to perform the coincidence send of each tool by 
the XZ shaft delivery unit concerned 4 times at the time of three pieces which increased the one number 
of the spindle heads arranged in on XZ shaft delivery unit beside [ concerned ] a station, in order to 
process 12 functional holes to the one engine cylinder head, since the number of the tools sent out to 
coincidence in the XZ shaft delivery unit concerned also increases to three pieces. Furthermore, what is 
necessary is just to perform the coincidence send of each tool by the XZ shaft delivery unit concerned 
twice at the time of six pieces which increased the three number of the spindle heads arranged in on XZ 
shaft delivery unit beside [ concerned ] a station, in order to process 1 2 functional holes to the one 
engine cylinder head, since the number of the tools sent out to coincidence in the XZ shaft delivery unit 
concerned also increases to six pieces. 

[0047] Thus, if the number of the spindle heads arranged in on XZ shaft delivery unit is made to 
increase, since it can decrease the count of a coincidence send of each tool by XZ shaft delivery unit and 
time amount required for processing in each station will be shortened, the maximum production capacity 
of a transfer machine can be raised. Therefore, also after a transfer machine is manufactured, the 
maximum production capacity of a transfer machine can be reinforced by making the number of the 
spindle heads arranged in on XZ shaft delivery unit increase. When the maximum production size which 
shall be equivalent to the usual volume which it becomes impossible that it is not necessary to make the 
maximum production capacity of a transfer machine fully correspond [ volume ] to the maximum 
production size expected by this, and has the original maximum production capacity expected, and is 
expected becomes actual, it becomes possible to reinforce the original maximum production capacity. 
[0048] On the contrary, if the number of the spindle heads arranged in on XZ shaft delivery unit is 



decreased, since the number of the tools sent out to coincidence in XZ shaft delivery unit can be 
decreased, the number of the functional holes processed into coincidence by 1 time of the send to the 
one engine cylinder head at each station also decreases. Therefore, also after a transfer machine is 
manufactured, the maximum production capacity of a transfer machine can be made to reduce by 
decreasing the number of the spindle heads arranged in on XZ shaft delivery unit. In addition, it also 
contains that the number of the spindle heads arranged in on XZ shaft delivery unit becomes one piece 
here. 

[0049] As mentioned above, since the original maximum production capacity can be suppressed low, it 
can contribute to reduction of an initial cost. Moreover, when reinforcing the maximum production 
capacity after that, while a spindle head, a motor, coupling, etc. which became unnecessary with other 
transfer machines can be diverted, when decreasing a volume, it not only corresponds by enlarging the 
pitch time of the engine cylinder head conveyed at each station, but it can respond by making the 
maximum production capacity reduce. And when making the maximum production capacity reduce, a 
spindle head, a motor, coupling, etc. which became unnecessary can be made to divert to other transfer 
machines. Therefore, new plant-and-equipment investment hardly starts in the case of enhancement and 
reduction of the maximum production capacity. 

[0050] Furthermore, since that to which supply, the spindle head diverted, a motor, coupling, etc. were 
common among other transfer machines is used in the transfer machine concerned, design costs become 
cheap. Moreover, since the connection structure by coupling is monotonous and there are also few 
component part mark, manufacture costs become cheap. Also from these viewpoints, it can contribute to 
reduction of an initial cost. 

[0051] Moreover, in case the monopodium (spindle) of a spindle head is arranged in on XZ shaft 
delivery unit, it is carried out through housing attached on XZ shaft delivery unit. The location where 
each spindle head is fixed in juxtaposition is beforehand established in this housing at intervals of the 
predetermined pitch, and it makes it still easier to fluctuate the spindle head arranged in on XZ shaft 
delivery unit free. Thereby, pitch spacing of the spindle head arranged in on XZ shaft delivery unit is 
secured, and security of pitch spacing of the functional hole processed into coincidence by 1 time of the 
send to the one engine cylinder head at each station is made. 

[0052] Therefore, by exchanging housing attached on XZ shaft delivery unit in other housing with 
which the values of pitch spacing differ, a setup of pitch spacing of the spindle head arranged in on XZ 
shaft delivery unit can be enabled, it has, and it becomes possible to change pitch spacing of the 
functional hole processed into coincidence by 1 time of the send to the one engine cylinder head at each 
station. 

[0053] When two or more especially functional holes of the engine cylinder head are usually prepared at 
equal intervals by the engine Taki cylinder-ization and it changes to the engine cylinder head of the class 
from which, as for this pitch spacing, the engine cylinder head differs since it is different with the class 
of engine cylinder head in many cases, modification of pitch spacing of the monopodium (spindle) of a 
spindle head is needed in many cases. And without converting sharply modification of pitch spacing of 
the monopodium (spindle) of a spindle head at this time, since it can do only by exchanging housing, 
even if it changes to the engine cylinder head of the class from which the engine cylinder head differs, 
an excessive additional investment is not needed. 

[0054] Moreover, the jig installed on each station can control the inclination posture freely, insisting 
upon the engine cylinder head. Therefore, whenever [ tilt-angle / of the functional hole processed into 
coincidence by 1 time of the send to the one engine cylinder head at each station ] can be changed. 
[0055] Especially the functional hole of the engine cylinder head has many which are inclined and 
prepared in order to secure the function, and whenever [ this tilt-angle ] needs modification of the 
inclination posture of the engine cylinder head in many cases, when changing to the engine cylinder 
head of the class from which the engine cylinder head differs, since it is usually different with the class 
of engine cylinder head. And since it can do only in control by the fixture, without modification of the 
inclination posture of the engine cylinder head converting a fixture sharply at this time, even if it 
changes to the engine cylinder head of the class from which the engine cylinder head differs, an 



excessive additional investment is not needed. 

[0056] Moreover, when the functional holes for processing differ even if it is the same engine cylinder 
head since whenever [ tilt-angle / of the engine cylinder head ] is different in many cases not only 
between the engine cylinder heads of a different class but within the one engine cylinder head, 
modification of the inclination posture of the engine cylinder head is needed in many cases. And since 
modification of the inclination posture of the engine cylinder head does not prepare the fixture of 
dedication for every different inclination posture but is possible only in control by the common fixture at 
each station at this time, design costs become cheap by communalization of a fixture, and it can 
contribute to reduction of an initial cost. 

[0057] Moreover, in the jig installed on each station, in case it insists upon the engine cylinder head, 
F positioning of the engine cylinder head is secured with the locator pin prepared in the ROKETO 

member. And in this ROKETO member, arrangement conditions, such as a location of a locator pin and 
die length, are determined so that it may correspond to the locating hole prepared in the engine cylinder 
head. Therefore, the arrangement condition of a locator pin can be changed by exchanging the ROKETO 
member attached in a fixture to other ROKETO members from which the arrangement condition of a 
locator pin differs. 

[0058] Since the shape especially of surface type of the engine cylinder head is different with the class 
of engine cylinder head in many cases, in changing to the engine cylinder head of the class from which 
the engine cylinder head differs, the location of a locating hole established in the engine cylinder head is 
obliged to modification in many cases, and needs modification of the arrangement condition of a locator 
pin in many cases. And without modification of the arrangement condition of a locator pin converting a 
fixture sharply at this time, since it can do only by exchanging a ROKETO member, even if it changes 
to the engine cylinder head of the class from which the engine cylinder head differs, an excessive 
additional investment is not needed. 

[0059] Moreover, in the jig installed on each station, in case it insists upon the engine cylinder head, it is 
insisting upon the engine cylinder head by the clamp pin prepared in clamp material. And in this clamp 
member, arrangement conditions, such as a location of a clamp pin and die length, are determined in 
consideration of the part by which a pressure welding is carried out to the engine cylinder head. 
Therefore, the arrangement condition of a clamp pin can be changed by exchanging the clamp member 
attached in a fixture to other clamp members from which the arrangement condition of a clamp pin 
differs. 

[0060] Since the shape especially of surface type of the engine cylinder head is different with the class 
of engine cylinder head in many cases, in changing to the engine cylinder head of the class from which 
the engine cylinder head differs, the part by which a pressure welding is carried out to the engine 
cylinder head is obliged to modification in many cases, and needs modification of the arrangement 
condition of a clamp pin in many cases. And without modification of the arrangement condition of a 
clamp pin converting a fixture sharply at this time, since it can do only by exchanging a clamp member, 
even if it changes to the engine cylinder head of the class from which the engine cylinder head differs, 
an excessive additional investment is not needed. 

[0061] namely, in the transfer machine of this invention Since the change in the spindle head arranged in 
on XZ shaft delivery unit was enabled, enhancement and reduction of the maximum production capacity 
are attained after the manufacture and the original maximum production capacity can be suppressed low 
Since it can contribute to reduction of an initial cost and a spindle head, a motor, coupling, etc. can be 
diverted, while design costs are cheap and end Since new plant-and-equipment investment does not 
almost have this thing in the case of enhancement and reduction of the maximum production capacity, 
and the connection structure of a spindle head or a motor is monotonous, and the manufacture costs are 
also cheap and can finish it further It can respond by low cost to fluctuation of the volume of the engine 
cylinder head which is work. 

[0062] By moreover, exchange of housing, control by the fixture, exchange of a ROKETO member, and 
exchange of a clamp member Modification of pitch spacing of the functional hole of the engine cylinder 
head, modification of whenever [ tilt-angle / of the functional hole of the engine cylinder head ], Since it 



can respond to modification of the location of the locating hole of the engine cylinder head, and 
modification of the pressure-welding part of the clamp pin to the engine cylinder head and an excessive 
additional investment is not needed in that case It can respond by low cost to "a change of the engine 
cylinder head" which is work. 

[0063] Moreover, it sets to the jig installed on each station. It becomes possible to make the posture of 
the engine cylinder head at the time of adherence by the fixture being canceled communalize at all 
stations, since the inclination posture of the engine cylinder head is freely controllable. By this Since the 
posture of the engine cylinder head at the time of conveyance to each station and taking out can also be 
made to communalize It becomes possible to lose a part or all among three posture transfer devices 
stated in the column of the conventional technique, and an initial cost can be low held down also from 
this viewpoint. 

[0064] moreover, the time amount which the change in a spindle head, exchange of housing, exchange 
of a ROKETO member, and exchange of a clamp member take is markedly boiled compared with the 
time amount which large reconstruction of the conventional technique takes, since it is short, can 
prevent the shutdown of production over a long period of time, and can make profitability of plant-and- 
equipment investment high also from this viewpoint. 
[0065] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is made reference and 
a drawing is explained. The transfer machine of the gestalt of this operation processes the functional 
holes 201 A, 20 IB, 20 1C, 202 A, 202B, and 202C of the engine cylinder head 200 of drawing 14 with the 
production system of a transfer system as well as the transfer machine 100 explained in the column of 
the conventional technique. 

[0066] A top view shows the transfer machine 1 of the gestalt of this operation to drawing 1 . In order 
that the transfer machine 1 of the gestalt of this operation may clarify a difference with the transfer 
machine 100 explained in the column of the conventional technique, it is based on the layout of the 
transfer machine 100 of the conventional technique shown in drawing 18 , and the same sign used in the 
column of the conventional technique is used for it about what [ common ]. 

[0067] That is, in the transfer machine 1 of the gestalt of this operation, the carry ing-in section 1 02 and 
the taking-out section 104 are formed on Rhine 101 where the engine cylinder head 200 is conveyed. 
And are prepared by a roller conveyor 108, the posture inverter 15, etc. for carrying in, and it is in the 
carrying-in section 102. Moreover, the posture inverter 17, the roller conveyor 109 for taking out, etc. 
are formed in the taking-out section 104. 

[0068] Furthermore, while six stations A, B, C, D, E, and F are formed between the carrying-in section 
102 and the taking-out section 104, the fixture 10 is installed on each stations A, B, C, D, and E and F. 
And are prepared by the processing machine 12 and it is in the both sides of each stations A, B, C, D, E, 
and F. 

[0069] Here, the outline of the posture inverters 1 5 and 1 7 mentioned above, a fixture 1 0, and the 
processing machine 12 is explained. 

[0070] First, the outline of the posture inverters 1 5 and 1 7 is explained. The posture inverter 1 5 is the 
same as the posture inverter 1 05 explained in the column of the conventional technique about the 
outline, although it differs in that the engine cylinder head 200 held with the "erection posture" as 
compared with the posture inverter 1 05 explained in the column of the conventional technique is 
changed into the posture (henceforth a "horizontal standing position") shown in drawing 13 . Moreover, 
the posture inverter 17 is the same as the posture inverter 107 explained in the column of the 
conventional technique about the outline, although it differs in that the engine cylinder head 200 held 
with the "horizontal standing position" shown in drawing 13 as compared with the posture inverter 1 07 
explained in the column of the conventional technique is changed into an "erection posture." 
[0071] That is, since both of the posture inverters 15 and 17 are common about the point of changing the 
posture of the engine cylinder head 200 between an "erection posture" and a "horizontal standing 
position", the structure is completely the same, and it is installed in the carrying-in section 102 and the 
taking-out section 104 so that each other may be made to face. If it carries out from this viewpoint, it is 



communalized, and design costs become cheap and both of the posture inverters 1 5 and 1 7 can call it 
what contributes to reduction of an initial cost. 

[0072] Next, the outline of a fixture 10 is explained, referring to drawing 2 - drawing 9. Drawin g 2 is the 
front view of a fixture 10. Moreover, drawing 3 is the rear view of a fixture 10. Moreover, drawing 4 is 
the top view having shown the datum level 32 of the body 25 of a fixture 10. Moreover, drawing 5 and 
drawing 6 are the sectional views having shown the outline of the drive system of the ROKETO member 
49 of a fixture 10. Moreover, drawin g 7 is the side elevation of a fixture 10. 

[0073] Moreover, in order to make an understanding of a fixture 10 easy, while the perspective view 
which looked at the fixture 1 0 from the transverse-plane side is shown in drawing 8 , the perspective 
view which looked at the fixture 1 0 from the tooth-back side is shown in drawing 9 . However, the 
fixture 10 shown in drawing 8 and drawing 9 is another thing to the engine cylinder head of 4-cy Under 4 
bulb which does not receive the engine cylinder head 200 of 6-cylinder 4 bulb of drawing 14 , and is not 
illustrated. Therefore, between the fixture 10 shown in drawing 7 from drawing 2 , and the fixture 10 
shown in drawing 8 and drawing 9 , the configurations of the components which correspond mutually 
may differ or corresponding components may not exist. In addition, about the components which 
correspond mutually, the same sign is used here from a viewpoint which makes an understanding of a 
fixture 10 easy. 

[0074] And the fixture 10 installed in each stations A, B, C, D, E, and F has the adherence section 31 
which insists upon the engine cylinder head 200, as shown in drawing 7 . This adherence section 3 1 is 
sent out while an engine cylinder 200 is sent with a "horizontal standing position", and it consists of a 
clamper 34 which is a clamp member for making a datum plane 32 carry out the plane of composition of 
the rail 33 and the engine cylinder head 200 of the rod type which supports and maintains the engine 
cylinder head 200 which carries out a plane of composition at the datum plane 32 as for which a part of 
engine cylinder head 200 carries out a plane of composition, and a datum plane 32, a cylinder 35 which 
is the driving source of a clamper 34. 

[0075] In addition, as it is shown in drawing 3 in order to make it each tool (not shown) of a machine 
tool 12 arrive to the engine cylinder head 200 upon which it insisted in the fixture 10 for example, 
opening 37 is formed in datum level 32. Moreover, as shown in drawing 2 , the opening 36 for making it 
each tool (not shown) of a machine tool 12 arrive is formed also in the clamper 34 side with opposite 
datum level 32. Moreover, as shown in drawing 7 , two rails 22 of the rod type which contacts the 
engine cylinder head 200 of the opposite side, and the rail 23 of a rod form which supports and 
maintains the engine cylinder head 200 are formed in the clamper 34 side in the datum plane 32. 
However, in the jig 10 of drawing 8 and drawin g 9 , the rail 24 of a rod form which contacts the near 
engine cylinder head 200 of a datum plane 32 by the datum-plane 32 side is formed. Moreover, the rails 
23 and 33 which support and maintain the engine cylinder head 200 are not the configurations of a rod 
form. 

[0076] And for example, as shown in drawing 2 , the body 25 which has the attaching part 3 1 mentioned 
above is supported to revolve with the bearing 26 in which the both sides were prepared by the stand 27. 
Moreover, above the stand 27, the driving cylinder 30 which extrudes with a servo motor 29 or is made 
to draw supports the ball screw 28 rotatable through the support section 41. Furthermore, the tip 42 of 
the ball screw 28 of a driving cylinder 30 is connected with the side face of a body 25 rotatable. 
[0077] Therefore, in a driving cylinder 30, as shown in drawing 7 , if a ball screw 28 is made to draw 
with a servo motor 29, a body 25 will rotate clockwise and will incline. And when the part leans a body 
25 even to the body 46 shown with the two-dot chain line, the engine cylinder 200 of a "horizontal 
standing position" can be made into an "inspired air flow path inclination posture." In addition, the 
driving cylinder 30 at this time is clockwise rotated focusing on the support section 41, and that center 
line 43 inclines even to a center line 44. Moreover, if the reverse is made to extrude a ball screw 28 with 
a servo motor 29, a body 25 will rotate counterclockwise and will incline. And when the part leans a 
body 25 even to the body 47 shown with the two-dot chain line, the engine cylinder 200 of a "horizontal 
standing position" can be made into a "exhaust side inclination posture." In addition, the driving cylinder 
30 at this time is counterclockwise rotated focusing on the support section 41, and that center line 43 



inclines even to a center line 45. 

[0078] Moreover, for example, as shown in drawing 4 , six outlets 48 are formed in the datum-level 32 
side of a body 25. Coolant liquid and the compressed air for washing blow off from these outlets 48. In 
addition, the coolant liquid for washing removes the swarf adhering to the engine cylinder head 200 etc., 
and it is being used for it in order to make datum level 32 carry out the plane of composition of the 
engine cylinder head 200 certainly. Moreover, the compressed air is used forjudging extent of the plane 
of composition of the engine cylinder head 200 to a datum plane 32 according to the leakage condition 
from an outlet 48. 

[0079] Moreover, for example, as shown in drawing 4 , the ROKETO member 49 with a locator pin 50 
is formed in the inner both sides of a body 25. And as shown in drawing 5 and drawing 6 which are the 
fragmentary sectional view cut by the R-R line of drawing 4 , the ROKETO member 49 is extruded or 
(refer to drawing 5 ) drawn by the cylinder 51, showing around at two axial pins 52 (refer to drawing 6 ). 
Thereby, it can be made to insert [ locator pin / 50 / of the ROKETO member 49 ] to the locating hole 
(not shown) of the engine cylinder 200 of an attaching part 31. In addition, in the jig 10 of drawing 8 
and drawing 9 , the ROKETO member 49 of a different configuration is used and it is in the 
arrangement (a location, die length, etc.) from which the locator pin 50 of this ROKETO member 49 
also differs. 

[0080] Next, the outline of the processing machine 12 is explained, referring to drawing 10 R> 0, 
drawing 1 1 , and drawing 12 . Drawing 10 is the front view having shown the outline of the processing 
machine 12 prepared in the both sides of each stations A, B, C, E, F, and G from the Z-axis. Moreover, 
drawing 1 1 is the front view having shown the outline of the processing machine 1 2 prepared in the both 
sides of each stations A, B, C, E, F, and G from the X-axis. Furthermore, drawing 12 is the fragmentary 
sectional view which cut only housing 62 by the S-S line of drawing 10 . The processing machine 12 
processes the functional holes 201 A, 20 IB, and 20 1C of the engine cylinder head 200 upon which the 
fixture 10 insisted with the "inspired air flow path inclination posture", or the functional holes 202A, 
202B, and 202C of the engine cylinder head 200 upon which the fixture 1 1 insisted with the "exhaust 
side inclination posture." 

[0081] Moreover, by the processing machine 12, as shown in drawing 10 and drawing 1 1 , the spindle 
head 63 and the motor 64 are being fixed in the housing 62 attached on XZ shaft delivery unit 61 . In this 
housing 62, it has pitch spacing of six the "combustion chambers" established in the engine cylinder 
head 200 (refer to drawing 14 ), and two spindle heads 63 and two motors 64 are being fixed. Moreover, 
one spindle 66 (refer to drawing 12 ) is dedicated to the interior of a spindle head 63. Furthermore, as 
shown in drawing 12 , within housing 62, the spindle 66 of a spindle head 63 is connected with the 
motor 64 by coupling 65. 

[0082] Therefore, it can be made to rotate by one motor 64 through coupling 65 about one spindle 66 
dedicated in the spindle head 63. Therefore, it becomes possible to rotate each tool (not shown) attached 
in the axis end of this spindle 66. Furthermore, each rotating tool (not shown) can be sent out to 
coincidence through XZ shaft delivery unit 61, being controlled with XZ shaft. By these, it becomes 
processible by each tool (not shown) attached in the axis end of a spindle 66. In addition, about each tool 
(not shown), the thing according to the magnitude of the path of the functional holes 201 A, 20 IB, 20 1C, 
202A, 202B, and 202C used as the candidate for processing, the process of processing, etc. is attached to 
the axis end of each spindle 66. 

[0083] Next, the transfer machine 1 with such an outline explains how to process the functional holes 
201A, 201B, 201C, 202A, 202B, and 202C of the engine cylinder head 200. First, in the roller conveyor 
108 of the carrying-in section 102, the engine cylinder head 200 of an "erection posture" is carried in. 
And the engine cylinder head 200 on a roller conveyor 108 is horizontally extruded by the cylinder 
which is not illustrated with an "erection posture", and is pushed on the attaching part of the posture 
inverter 1 5 in it. 

[0084] With the posture inverter 15, if the engine cylinder head 200 is pushed on an attaching part, the 
engine cylinder head 200 held at the attaching part will be changed into a "horizontal standing position" 
from an "erection posture" by the same mechanism as the posture inverter 105 explained in the column 



of the conventional technique. Then, with the transformer bar which is not illustrated, the engine 
cylinder head 200 held at the attaching part is caught from the bottom, is horizontally conveyed with a 
"horizontal standing position", and is sent to the adherence section 31 of the fixture 10 of Station A. 
[0085] When the engine cylinder head 200 of a "horizontal standing position" is sent to the adherence 
section 31, extrude the rod of a cylinder 35, the engine cylinder head 200 is made to press the clamp pin 
21 of a clamper 34, and datum level 32 is made to carry out the plane of composition of a part of engine 
cylinder head 200 in the fixture 10 of Station A. Extrude the rod of a cylinder 5 1 to coincidence, it is 
made to insert the locator pin 50 of the ROKETO member 49 in the locating hole (not shown) of the 
engine cylinder head 200, and datum level 32 is made to carry out the plane of composition of the 
engine cylinder head 200 to it by the position. And the transformer bar which is not illustrated is 
retreated to the bottom. Thereby, the engine cylinder head 200 is correctly fixed with a "horizontal 
standing position." 

[0086] Furthermore, in a driving cylinder 30, the engine cylinder 200 of a "horizontal standing position" 
is made into an "inspired air flow path inclination posture" by making a ball screw 28 draw with a servo 
motor 29. Thereby, the engine cylinder head 200 is correctly fixed with an "inspired air flow path 
inclination posture", and the "axis 201" of the engine cylinder head 200 will be in a condition parallel to 
the Z-axis on the flat surface formed with XZ shaft. Then, by controlling by XZ shaft delivery unit 61 of 
the machine tool 12 in the both sides of Station A, it sends out so that the "axis 201 " top may be met. 
[ of the engine cylinder head 200 upon which it insisted the tool (not shown) attached in the axis end of 
the spindle 66 dedicated in the spindle head 63 in the fixture 1 0 ] 

[0087] This becomes processible [ the functional holes 201 A, 20 IB, and 201 C of the engine cylinder 
head 200 upon which it insisted in the fixture 10 ]. However, at Station A, functional hole 201 A is 
roughed by one side of the machine tool 12 in the both sides, and functional hole 20 1C is roughed on the 
other hand. And two spindles 66 which two spindle heads 63 were fixed to the housing 62 of a machine 
tool 12, and were dedicated in these spindle heads 63, respectively From having stood in a line with 
pitch spacing of six the "combustion chambers" established in the engine cylinder head 200 Each tool 
(not shown) attached in the axis end of two spindles 66, respectively has pitch spacing of six the 
"combustion chambers" established in the engine cylinder head 200, and is sent out to coincidence. 
Therefore, in each of two the "combustion chambers" established in the engine cylinder head 200, 
roughing of each functional hole 201 A is performed to coincidence by 1 time of the send in one machine 
tool 12 at this time. Moreover, in each of two the "combustion chambers" established in the engine 
cylinder head 200, roughing of each functional hole 20 1C is similarly performed to coincidence by 1 
time of the send by the machine tool 12 of another side. 

[0088] However, the engine cylinder head 200 is the thing of 6-cylinder 4 bulb, and since two intake 
valves are installed inside to one a "combustion chamber", the two "axes 201" exists in one a 
"combustion chamber" (refer to drawing 14 ). That is, the 12 "axes 201" will exist in the one engine 
cylinder head 200 which has six "combustion chambers." On the other hand in processing mentioned 
above, it is carried out in the one engine cylinder head 200 about the functional holes 201 A and 20 1C 
with which it is dotted in serial focusing on the two "axes 201" among the 12 "axes 201", and is a 
request. 

[0089] Then, processing of the functional holes 201 A and 20 1C with which it is dotted in serial focusing 
on the remaining "axis 201" is performed by setting after that and controlling the tool (not shown) 
further attached in the axis end of the spindle 66 dedicated in the spindle head 63 by XZ shaft delivery 
unit 61 of a machine tool 12. Therefore, at Station A, roughing of send out, namely, according to one 
machine tool 1 12 functional hole 201 in one machine tool 12 A is performed 6 times. Similarly, roughing 
of send out, namely, according to machine tool 12 of another side functional hole 20 1C in the machine 
tool 12 of another side is performed 6 times. Thereby, at Station A, roughing is performed about all the 
functional hole 201 A of the engine cylinder head 200, and functional hole 20 1C. 
[0090] Thus, termination of processing in Station A returns the engine cylinder 200 of an "inspired air 
flow path inclination posture" to a "horizontal standing position" by making a ball screw 28 extrude with 
a servo motor 29 in a driving cylinder 30 in the fixture 10 of Station A. And the rod of a cylinder 35 is 



drawn and the clamp pin 21 of a clamper 34 is pulled apart from the engine cylinder head 200. The rod 
of a cylinder 51 is drawn in coincidence and the locator pin 50 of the ROKETO member 49 is removed 
from the locating hole (not shown) of the engine cylinder head 200. Thereby, the plane of composition 
over the datum level 32 of the engine cylinder head 200 can be made to cancel. Then, with the 
transformer bar which is not illustrated, the engine cylinder head 200 held at the attaching part 31 is 
caught from the bottom, is horizontally conveyed with a "horizontal standing position 1 ', and is sent to the 
adherence section 31 of the fixture 10 of Station B. 

[0091] Also at Station B, it is performed that it is the same as that of the station A mentioned above. 
However, the point of roughing functional hole 20 IB by one side of the machine tool 12 in the both 
sides, and roughing finish of functional hole 20 IB on the other hand after **** differs from the point 
that the engine cylinder head 200 is sent to the adherence section 3 1 of the fixture 1 0 of Station C after 
this processing termination. Moreover, also at Station C, it is performed that it is the same as that of the 
station A mentioned above. However, the point of performing finish of functional hole 20 1C on the 
other hand while finish-machining functional hole 201 A by one side of the machine tool 12 in the both 
sides differs from the point that the engine cylinder head 200 is sent to the adherence section 3 1 of the 
fixture 10 of Station D after this processing termination. As mentioned above, it means that processing 
of all the functional holes 201 A, 20 IB, and 20 1C was performed in the engine cylinder head 200 sent to 
the adherence section 3 1 of the fixture 10 of Station D. 

[0092] Next, when the engine cylinder head 200 of a "horizontal standing position" is sent to the 
adherence section 31, extrude the rod of a cylinder 35, the engine cylinder head 200 is made to press the 
clamp pin 21 of a clamper 34, and datum level 32 is made to carry out the plane of composition of a part 
of engine cylinder head 200 in the fixture 10 of Station D. Extrude the rod of a cylinder 5 1 to 
coincidence, it is made to insert the locator pin 50 of the ROKETO member 49 in the locating hole (not 
shown) of the engine cylinder head 200, and datum level 32 is made to carry out the plane of 
composition of the engine cylinder head 200 to it by the position. And the transformer bar which is not 
illustrated is retreated to the bottom. Thereby, the engine cylinder head 200 is correctly fixed with a 
"horizontal standing position." 

[0093] Furthermore, in a driving cylinder 30, the engine cylinder 200 of a "horizontal standing position" 
is made into a "exhaust side inclination posture" by making a ball screw 28 extrude with a servo motor 
29. Thereby, the engine cylinder head 200 is correctly fixed with a "exhaust side inclination posture", 
and the "axis 202" of the engine cylinder head 200 will be in a condition parallel to the Z-axis on the flat 
surface formed with XZ shaft. Then, by controlling by XZ shaft delivery unit 61 of the machine tool 12 
in the both sides of Station D, it sends out so that the "axis 202" top may be met. [ of the engine cylinder 
head 200 upon which it insisted the tool (not shown) attached in the axis end of the spindle 66 dedicated 
in the spindle head 63 in the fixture 1 0 ] 

[0094] This becomes processible [ the functional holes 202A, 202B, and 202C of the engine cylinder 
head 200 upon which it insisted in the fixture 10 ]. However, at Station D, functional hole 202 A is 
roughed by one side of the machine tool 1 2 in the both sides, and functional hole 202C is roughed on the 
other hand. And two spindles 66 which two spindle heads 63 were fixed to the housing 62 of a machine 
tool 12, and were dedicated in these spindle heads 63, respectively From having stood in a line with 
pitch spacing of six the "combustion chambers" established in the engine cylinder head 200 Each tool 
(not shown) attached in the axis end of two spindles 66, respectively has pitch spacing of six the 
"combustion chambers" established in the engine cylinder head 200, and is sent out to coincidence. 
Therefore, in each of two the "combustion chambers" established in the engine cylinder head 200, 
roughing of each functional hole 202A is performed to coincidence by 1 time of the send in one machine 
tool 12 at this time. Moreover, in each of two the "combustion chambers" established in the engine 
cylinder head 200, roughing of each functional hole 202C is similarly performed to coincidence by 1 
time of the send by the machine tool 12 of another side. 

[0095] However, the engine cylinder head 200 is the thing of 6-cylinder 4 bulb, and since two exhaust 
air bulbs are installed inside to one a "combustion chamber", the two "axes 202" exists in one a 
"combustion chamber" (refer to drawing 14 ). That is, the 12 "axes 202" will exist in the one engine 



cylinder head 200 which has six "combustion chambers." On the other hand in processing mentioned 
above, it is carried out in the one engine cylinder head 200 about the functional holes 202A and 202C 
with which it is dotted in serial focusing on the two "axes 202" among the 12 "axes 202", and is a 
request. 

[0096] Then, processing of the functional holes 202A and 202C with which it is dotted in serial focusing 
on the remaining "axis 202" is performed by setting after that and controlling the tool (not shown) 
further attached in the axis end of the spindle 66 dedicated in the spindle head 63 by XZ shaft delivery 
unit 61 of a machine tool 12. Therefore, at Station D, roughing of send out, namely, according to one 
machine tool 1 12 functional hole 202in one machine tool 12 A is performed 6 times. Similarly, roughing 
of send out, namely, according to machine tool 12 of another side functional hole 202C in the machine 
tool 12 of another side is performed 6 times. Thereby, at Station D, roughing is performed about all the 
functional hole 202A of the engine cylinder head 200, and functional hole 202C. 
[0097] Thus, termination of processing in Station D makes the engine cylinder 200 of a "exhaust side 
inclination posture" a "horizontal standing position" by making a ball screw 28 draw with a servo motor 
29 in a driving cylinder 30 in the fixture 10 of Station D. And the rod of a cylinder 35 is drawn and the 
clamp pin 21 of a clamper 34 is pulled apart from the engine cylinder head 200. The rod of a cylinder 51 
is drawn in coincidence and the locator pin 50 of the ROKETO member 49 is removed from the locating 
hole (not shown) of the engine cylinder head 200. Thereby, the plane of composition over the datum 
level 32 of the engine cylinder head 200 can be made to cancel. Then, with the transformer bar which is 
not illustrated, the engine cylinder head 200 held at the attaching part 3 1 is caught from the bottom, is 
horizontally conveyed with a "horizontal standing position", and is sent to the adherence section 31 of 
the fixture 10 of Station E. 

[0098] Also at Station E, it is performed that it is the same as that of the station D mentioned above. 
However, the point of roughing functional hole 202B by one side of the machine tool 12 in the both 
sides, and roughing finish of functional hole 202B on the other hand after **** differs from the point 
that the engine cylinder head 200 is sent to the adherence section 3 1 of the fixture 1 0 of Station F after 
this processing termination. Moreover, also at Station F, it is performed that it is the same as that of the 
station D mentioned above. However, the point of performing finish of functional hole 202C on the 
other hand while finish-machining functional hole 202 A by one side of the machine tool 1 2 in the both 
sides differs from the point that the engine cylinder head 200 is sent to the attaching part of the posture 
inverter 1 7 of the taking-out section 1 04 after this processing termination. 
[0099] In addition, conveyance horizontally performed in the engine cylinder head 200 with the 
transformer bar which is not illustrated with a "horizontal standing position" Conveyance to the fixture 
10 of Station A from the posture inverter 15, conveyance to the fixture 10 of Station B of Station A from 
a fixture 10, Conveyance to the fixture 10 of Station C of Station B from a fixture 10, Conveyance to the 
fixture 10 of Station D of Station C from a fixture 10, Conveyance to the fixture 10 of Station E of 
Station D from a fixture 10, Both conveyance to the fixture 10 of Station F of Station E from a fixture 
10 and conveyance to the posture inverter 17 of the taking-out section 104 from the fixture 10 of Station 
F are performed by one transformer bar in synchronization. 

[0100] As mentioned above, it means that it means that processing of all the functional holes 202 A, 
202B, and 202C was performed, it has, and all processings of the functional holes 201 A, 20 IB, 20 1C, 
202 A, 202B, and 202C of the engine cylinder head 200 were completed in the engine cylinder head 200 
sent to the taking-out section 104. After that, the engine cylinder head 200 held at the attaching part of 
the posture inverter 17 of the taking-out section 104 is the same mechanism as the posture inverter 107 
explained in the column of the conventional technique, is changed into an "erection posture" from a 
"horizontal standing position", and is horizontally extruded on a roller conveyor 109 by the cylinder 
which is not illustrated with an "erection posture." And it is taken out to the exterior of a transfer 
machine 1 by the roller conveyor 109. 

[0101] In addition, if "the axis 201" and "an axis 202" of the engine cylinder head 200 are compared as 
shown in drawing 7 , "an axis 201" will be in a condition parallel to the Z-axis in a location higher than 
"an axis 202" on the flat surface formed with XZ shaft. Then, with the machine tool 12, in order to lose 
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the effect of this difference, as shown in drawing 10 and drawing 1 1 , the plate 70 is ****(ed) between 
XZ shaft delivery unit 61 and housing 62. That is, adjustment is performed with the thickness of a plate 
70. 

[0102] the monopodium (spindle 66) of two spindle heads 63 arranged in on XZ shaft delivery unit 61 
of the machine tool 12 of those width at each stations A, B, C, D, E, and F in the transfer machine 1 of 
the gestalt of this operation as explained to the detail above — it connects with one motor 64 by coupling 
65, respectively (refer to drawing 12 ). And when the engine cylinder head 200 which is work is fixed 
with a fixture 10 on each stations A, B, C, D, and E and F, each tool (not shown) attached in the axis end 
of the monopodium (spindle 66) of each spindle head 63, respectively can be rotated by rotating the 
monopodium (spindle 66) of each spindle head 63 by each motor 64. Furthermore, each tool (not 
shown) attached in the axis end of the monopodium (spindle 66) of each spindle head 63, respectively 
can be sent out to coincidence by XZ shaft delivery unit 61. 

[0103] Thereby, at Station A, it is 1 time of a send and two roughing of functional hole 201 A or two 
functional hole 20 1C can be roughed to the one engine cylinder head 200 at coincidence. Moreover, at 
Station B, it is 1 time of a send and two roughing of functional hole 20 IB or two finish of functional 
hole 20 IB can be performed to coincidence to the one engine cylinder head 200. Moreover, at Station C, 
it is 1 time of a send and two finish of functional hole 201 A or finish of two functional hole 20 1C can be 
performed to coincidence to the one engine cylinder head 200. 

[0104] Moreover, at Station D, it is 1 time of a send and two roughing of functional hole 202 A or two 
functional hole 202C can be roughed to the one engine cylinder head 200 at coincidence. Moreover, at 
Station E, it is 1 time of a send and two roughing of functional hole 202B or two finish of functional 
hole 202B can be performed to coincidence to the one engine cylinder head 200. Moreover, at Station F, 
it is 1 time of a send and two finish of functional hole 202A or finish of two functional hole 202C can be 
performed to coincidence to the one engine cylinder head 200. 

[0105] At this time, to the monopodium (spindle 66) of a spindle head 63, and coupling of one motor 64, 
65 the connection to depend From the belt coupling explained in the column of the conventional 
technique being what can be performed independently of other spindle head 63 and other motors 64 with 
the monotonous structure (refer to drawing 2 1 ) It can perform easily increasing or reducing the number 
of each spindle heads 63 put in order by XZ shaft delivery unit top 61, without large-converting. And 
the spindle head 63 and motor 64 which were set as the object of increase and decrease, and coupling 65 
grade can be supplied and diverted among other transfer machines 1 . The change in the spindle head 63 
arranged in on XZ shaft delivery unit 61 after manufacture of a transfer machine 1 is attained by this, 
and it sets to each stations A, B, C, D, E, and F. The number of the functional holes 201 A, 201B, 201C, 
202A, 202B, and 202C processed into coincidence by 1 time of the send can be changed to the one 
engine cylinder head 200. 

[0106] Namely, if the number of the spindle heads 63 arranged in on XZ shaft delivery unit 61 is made 
to increase, since the number of the tools (not shown) sent out to coincidence in XZ shaft delivery unit 
61 can be made to increase At each stations A, B, C, D, E, and F, the number of the functional holes 
201 A, 20 IB, 201 C, 202 A, 202B, and 202C processed into coincidence by 1 time of the send also 
increases to the one engine cylinder head 200. 

[0107] Therefore, it sets like the gestalt of this operation to the machine tool 12 of one side of each 
stations A, B, C, D, E, and F. To the one engine cylinder head 200 by the case where 12 functional holes 
(any one of 201A, 201B, 201C, 202A, 202B, and the 202C) must be processed When the number of the 
spindle heads 63 arranged in on XZ shaft delivery unit 61 of the machine tool 12 concerned is two Since 
the number of the tools (not shown) sent out to coincidence in the XZ shaft delivery unit 61 concerned is 
also two In order to process 12 functional holes (any one of 201 A, 201B, 201C, 202A, 202B, and the 
202C) to the one engine cylinder head 200, it is necessary to perform the coincidence send of each tool 
(not shown) by the XZ shaft delivery unit 61 concerned 6 times. 

[0108] however, at the time of three pieces which increased the one number of the spindle heads 63 
arranged in on XZ shaft delivery unit 61 of the machine tool 12 concerned, for example Since the 
number of the tools (not shown) sent out to coincidence in the XZ shaft delivery unit 61 concerned also 
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increases to three pieces What is necessary is just to perform the coincidence send of each tool (not 
shown) by the XZ shaft delivery unit 61 concerned 4 times, in order to process 12 functional holes (any 
one of 201 A, 20 IB, 20 1C, 202 A, 202B, and the 202C) to the one engine cylinder head 200. furthermore, 
at the time of six pieces which increased the three number of the spindle heads 63 arranged in on XZ 
shaft delivery unit 61 of the machine tool 12 concerned Since the number of the tools (not shown) sent 
out to coincidence in the XZ shaft delivery unit 61 concerned also increases to six pieces What is 
necessary is just to perform the coincidence send of each tool (not shown) by the XZ shaft delivery unit 
61 concerned twice, in order to process 12 functional holes (any one of 201 A, 20 IB, 20 1C, 202 A, 202B, 
and the 202C) to the one engine cylinder head 200. 

[0109] Thus, if the number of the spindle heads 63 arranged in on XZ shaft delivery unit 61 is made to 
increase, since it can decrease the count of a coincidence send of each tool (not shown) by XZ shaft 
delivery unit 61 and time amount required for processing in each stations A, B, C, D, E, and F will be 
shortened, the maximum production capacity of a transfer machine 1 can be raised. Therefore, also after 
a transfer machine 1 is manufactured, the maximum production capacity of a transfer machine 1 can be 
reinforced by making the number of the spindle heads 63 arranged in on XZ shaft delivery unit 61 
increase. When the maximum production size which shall be equivalent to the usual volume which it 
becomes impossible that it is not necessary to make the maximum production capacity of a transfer 
machine 1 fully correspond [ volume ] to the maximum production size expected by this, and has the 
original maximum production capacity expected, and is expected becomes actual, it becomes possible to 
reinforce the original maximum production capacity. 

[0110] On the contrary, if the number of the spindle heads 63 arranged in on XZ shaft delivery unit 61 is 
decreased, since the number of the tools (not shown) sent out to coincidence in XZ shaft delivery unit 61 
can be decreased At each stations A, B, C, D, E, and F, the number of the functional holes (any one of 
201 A, 20 IB, 20 1C, 202 A, 202B, and the 202C) processed into coincidence by 1 time of the send also 
decreases to the one engine cylinder head 200. Therefore, also after a transfer machine 1 is 
manufactured, the maximum production capacity of a transfer machine 1 can be made to reduce by 
decreasing the number of the spindle heads 63 arranged in on XZ shaft delivery unit 61. In addition, the 
same effectiveness can be demonstrated even if the number of the spindle heads 63 arranged in on XZ 
shaft delivery unit 61 becomes one piece. 

[01 1 1] As mentioned above, since the original maximum production capacity can be suppressed low, it 
can contribute to reduction of an initial cost. Moreover, when reinforcing the maximum production 
capacity after that, while a spindle head 63, a motor 64, coupling 65, etc. which became unnecessary 
with other transfer machines 1 can be diverted, when decreasing a volume, it not only corresponds by 
enlarging the pitch time of the engine cylinder head 200 conveyed at each stations A, B, C, D, E, and F, 
but it can respond by making the maximum production capacity reduce. And when making the 
maximum production capacity reduce, a spindle head 63, a motor 64, coupling 65, etc. which became 
unnecessary can be made to divert to other transfer machines 1 . Therefore, new plant-and-equipment 
investment hardly starts in the case of enhancement and reduction of the maximum production capacity. 
[0112] Furthermore, since that to which supply, the spindle head 63 diverted, a motor 64, coupling 65, 
etc. were common among other transfer machines 1 is used in the transfer machine 1 concerned, design 
costs become cheap. Moreover, since the connection structure by coupling 65 is monotonous and there 
are also few component part mark, manufacture costs become cheap. Also from these viewpoints, it can 
contribute to reduction of an initial cost. 

[0113] Moreover, as shown in drawing 10 or drawing 12 , in case the monopodium (spindle 66) of a 
spindle head 63 is arranged in on XZ shaft delivery unit 61, it is carried out through the housing 62 
attached on XZ shaft delivery unit 61 . The location where two spindle heads 63 are fixed in 
juxtaposition is beforehand established in this housing 62 at intervals of the predetermined pitch (pitch 
spacing of six the "combustion chambers" established in the engine cylinder head 200), and it makes it 
still easier to fluctuate the spindle head 63 arranged in on XZ shaft delivery unit 61 free. In addition, 
when making the number of these spindle heads 63 into three or more pieces, housing 62 is exchanged 
to what can fix three or more spindle heads 63. Pitch spacing (pitch spacing of six the "combustion 



chambers" established in the engine cylinder head 200) of the spindle head 63 arranged in on XZ shaft 
delivery unit 61 is secured by this, and it sets to each stations A, B, C, D, E, and F. the functional hole 
(201 A --) processed into coincidence by 1 time of the send to the one engine cylinder head 200 Security 
of those pitch spacing (pitch spacing of six the "combustion chambers" established in the engine 
cylinder head 200) is made about any one of 20 IB, 20 1C, 202 A, 202B, and the 202C. 
[0114] Therefore, by exchanging the housing 62 attached on XZ shaft delivery unit 61 in other housing 

62 with which the values of pitch spacing differ Can enable a setup of pitch spacing of the spindle head 

63 arranged in on XZ shaft delivery unit 61, have, and it sets to each stations A, B, C, D, E, and F. It 
becomes possible to the one engine cylinder head 200 to change those pitch spacing about the functional 
hole (any one of 201 A, 20 IB, 20 1C, 202 A, 202B, and the 202C) processed into coincidence by 1 time 
of the send. 

[01 15] Especially the functional holes 201 A, 20 IB, 20 1C, 202 A, 202B, and 202C of the engine cylinder 
head 200 Usually by the engine Taki cylinder-ization, more than one are prepared at equal intervals. 
This pitch spacing Since it is different with the class of engine cylinder head 200 in many cases, in 
changing to the engine cylinder head 200 of the class from which the engine cylinder head 200 differs, it 
needs modification of pitch spacing of the monopodium (spindle 66) of a spindle head 63 in many cases. 
And without converting sharply modification of pitch spacing of the monopodium (spindle 66) of a 
spindle head 63 at this time, since it can do only by exchanging housing 62, even if it changes to the 
engine cylinder head 200 of the class from which the engine cylinder head 200 differs, an excessive 
additional investment is not needed. 

[01 16] Moreover, each stations A, B, C, D, and E and the jig 10 installed on F can control the inclination 
posture freely, insisting upon the engine cylinder head 200 (refer to drawing 7 ). Therefore, at each 
stations A, B, C, D, E, and F, whenever [ tilt-angle / of the functional hole (any one of 201 A, 20 IB 
20 1C 202 A, 202B, and the 202C) processed into coincidence by 1 time of the send ] can be changed to 
the one engine cylinder head 200. 

[0117] In order to secure the function, especially the functional holes 201 A, 20 IB, 20 1C, 202 A, 202B, 
and 202C of the engine cylinder head 200 have many which are inclined and prepared, and since 
whenever [ this tilt-angle ] is usually different with the class of engine cylinder head 200, when 
changing to the engine cylinder head of the class from which the engine cylinder head 200 differs, they 
need modification of the inclination posture of the engine cylinder head 200 in many cases. And since it 
can do only in control by the fixture 1 0, without modification of the inclination posture of the engine 
cylinder head 200 converting a fixture 10 sharply at this time, even if it changes to the engine cylinder 
head 200 of the class from which the engine cylinder head 200 differs, an excessive additional 
investment is not needed. 

[0118] Moreover, whenever [ tilt-angle / of the engine cylinder head 200 ] Like the gestalt of not only 
between the engine cylinder heads 200 of a different class but this operation for example, since it may 
be different also within the one engine cylinder head 200 like an "inspired air flow path inclination 
posture" and a "exhaust side inclination posture" Even if it is the same engine cylinder head 200, when 
the functional holes 201 A, 20 IB, 20 1C, 202 A, 202B, and 202C for processing differ, modification of 
the inclination posture of the engine cylinder head 200 is needed in many cases. At this time, and 
modification of the inclination posture of the engine cylinder head 200 The fixture 1 0 of dedication is 
not formed in every exhaust side inclination posture", the conventional technique — like — "an inspired 
air flow path inclination posture" - "-- Since it can do only in control by the common fixture 10 at each 
stations A, B, C, D, E, and F, design costs become cheap by communalization of a fixture 10, and it can 
contribute to reduction of an initial cost. 

[0119] Moreover, in each stations A, B, C, D, and E and the jig 10 installed on F, in case it insists upon 
the engine cylinder head 200, positioning of the engine cylinder head 200 is secured with the locator pin 
50 prepared in the ROKETO member 49 (reference, such as drawing 4 ). And in this ROKETO member 
49, arrangement conditions, such as a location of a locator pin 50 and die length, are determined so that 
it may correspond to the locating hole (not shown) prepared in the engine cylinder head 200. Therefore, 
the arrangement condition of a locator pin 50 can be changed by exchanging the ROKETO member 49 



attached in a fixture 1 0 to other ROKETO members 49 from which the arrangement condition of a 
locator pin 50 differs. 

[0120] Since the shape especially of surface type of the engine cylinder head 200 is different with the 
class of engine cylinder head 200 in many cases, in changing to the engine cylinder head 200 of the class 
from which the engine cylinder head 200 differs, the location of a locating hole (not shown) established 
in the engine cylinder head 200 is obliged to modification in many cases, and needs modification of the 
arrangement condition of a locator pin 50 in many cases. And without modification of the arrangement 
condition of a locator pin 50 converting a fixture 10 sharply at this time, since it can do only by 
exchanging the ROKETO member 49, even if it changes to the engine cylinder head 200 of the class 
from which the engine cylinder head 200 differs, an excessive additional investment is not needed. 
[0121] Moreover, in each stations A, B, C, D, and E and the jig 10 installed on F, in case it insists upon 
the engine cylinder head 200, it is insisting upon the engine cylinder head 200 by the clamp pin 21 
prepared in the clamper 34 (reference, such as drawing 7 ). And in this clamper 34, arrangement 
conditions, such as a location of the clamp pin 21 and die length, are determined in consideration of the 
part by which a pressure welding is carried out to the engine cylinder head 200. Therefore, the 
arrangement condition of the clamp pin 50 can be changed by exchanging the clamper 34 attached in a 
fixture 10 to other clampers 34 from which the arrangement condition of the clamp pin 50 differs. 
[0122] Since the shape especially of surface type of the engine cylinder head 200 is different with the 
class of engine cylinder head 200 in many cases, in changing to the engine cylinder head 200 of the class 
from which the engine cylinder head 200 differs, the part by which a pressure welding is carried out to 
the engine cylinder head 200 is obliged to modification in many cases, and needs modification of the 
arrangement condition of the clamp pin 21 in many cases. And without modification of the arrangement 
condition of the clamp pin 21 converting a fixture 10 sharply at this time, since it can do only by 
exchanging a clamper 34, even if it changes to the engine cylinder head 200 of the class from which the 
engine cylinder head 200 differs, an excessive additional investment is not needed. 
[0123] namely, in the transfer machine 1 of the gestalt of this operation Since the change in the spindle 
head 63 arranged in on XZ shaft delivery unit 61 was enabled, enhancement and reduction of the 
maximum production capacity are attained after the manufacture and the original maximum production 
capacity can be suppressed low Since it can contribute to reduction of an initial cost and a spindle head 
63, a motor 64, coupling 65, etc. can be diverted, while design costs are cheap and end Since new plant- 
and-equipment investment does not almost have this thing in the case of enhancement and reduction of 
the maximum production capacity, and the connection structure of a spindle head 63 or a motor 64 is 
monotonous, and the manufacture costs are also cheap and can finish it further It can respond by low 
cost to fluctuation of the volume of the engine cylinder head 200 which is work. 
[0124] By moreover, exchange of housing 62, control by the fixture 10, exchange of the ROKETO 
member 49, and exchange of a clamper 34 The functional holes 201 A, 20 IB, and 20 1C of the engine 
cylinder head 200, Modification of pitch spacing of 202A, 202B, and 202C, functional hole 201 A of the 
engine cylinder head 200, Modification of whenever [ tilt-angle / of 20 IB, 20 1C, 202 A 202B, and 
202C ], Modification of the location of the locating hole (not shown) of the engine cylinder head 200, 
Since it can respond to modification of the pressure-welding part of the clamp pin 50 to the engine 
cylinder head 200 and an excessive additional investment is not needed in that case, it can respond by 
low cost to "a change of the engine cylinder head 200" which is work. 

[0125] In addition, although it may be accompanied by program modification to control of XZ shaft 
delivery unit 61, modification of each tool (not shown) attached in the axis end of the monopodium 
(spindle 66) of each spindle head 63, respectively, etc. in the case of fluctuation of the volume of the 
engine cylinder head 200 which is work, and "a change of the engine cylinder head 200" which is work, 
about them, each can respond by low cost. 

[0126] Moreover, it sets to each stations A, B, C, D, and E and the jig 10 installed on F. From it being 
freely controllable, the inclination posture of the engine cylinder head 200 It becomes possible to make a 
"horizontal standing position" communalize the posture of the engine cylinder head 200 at the time of 
adherence by the fixture 10 being canceled at all stations. By this Since the posture of the engine 



cylinder head 200 at the time of conveyance to each stations A, B, C, D, E, and F and taking out can also 
be made to communalize with a "horizontal standing position 11 The thing equivalent to the posture 
inverter 1 06 stated in the column of the conventional technique can be lost, and an initial cost can be 
low held down also from this viewpoint. 

[0127] moreover, the time amount which the change in a spindle head 63, exchange of housing 62, 
exchange of the ROKETO member 49, and exchange of a clamper 34 take is markedly boiled compared 
with the time amount which large reconstruction of the conventional technique takes, since it is short, 
can prevent the shutdown of production over a long period of time, and can make profitability of plant- 
and-equipment investment high also from this viewpoint. 

[0128] Moreover, by having lost the thing equivalent to the posture inverter 106 stated in the column of 
the conventional technique, it can become possible to also lose the pars intermedia 103 of drawing 18 , 
and the occupancy area of a transfer machine 1 can be decreased (refer to drawing 1 ). 
[0129] As shown in drawing 12 , moreover, each of the monopodium (spindle 66) of a spindle head 63 
Since it connects with one motor 64 by coupling 65 and has the configuration of the so-called motor 
direct drive of 1 shaft configuration Compared with the belt coupling explained in the column of the 
conventional technique (refer to drawing 2 1 ), each tool (not shown) attached in the axis end of the 
monopodium (spindle 66) of each spindle head 63, respectively can be rotated at high speed. 
[0130] Furthermore, since facility height low ** can be stopped and the prospect nature of the whole 
facility becomes good compared with the transfer machine 1 00 which has the belt coupling explained in 
the column of the conventional technique by having the configuration of the so-called motor direct drive 
of 1 shaft configuration (R> drawing 2 1 1 reference), the transfer machine 1 of the gestalt of this 
operation can contribute to improvement in safety and integrity. 

[0131] Moreover, a spindle head 63 can make the appearance configuration of a spindle head 63 a circle 
configuration for a monopodium. And the chip and coolant liquid at the time of cutting which becomes 
possible [ equipping wrap covering only with a fixture 10 ], and generates the seal (scraper) of the circle 
configuration corresponding to the circle configuration in a fixture 1 0 can prevent dispersing to the 
exterior efficiently with this covering. That is, in the transfer machine 1 00 of the conventional technique, 
since the appearance configuration of a gearbox 141 is carrying out the rectangle and had covered the 
transfer machine 100 whole with covering triggered by the difficulty of the seal nature of this rectangle, 
in the transfer machine 1 of the gestalt of this operation, miniaturization of covering is attained and 
manufacture costs can be reduced. 

[0132] Moreover, in conveyance with the transformer bar (not shown) in the transfer machine 100 of the 
conventional technique, the engine cylinder head 200 is conveyed with the "inspired air flow path 
inclination posture" or the "exhaust side inclination posture." However, in conveyance with the 
transformer bar (not shown) in the transfer machine 1 of the gestalt of this operation, the engine cylinder 
head 200 is conveyed with the "horizontal standing position", and it can be said that the stability at the 
time of conveyance is more excellent compared with an "inspired air flow path inclination posture" and 
a "exhaust side inclination posture." Therefore, in case it sends to the attaching part 3 1 of a fixture 10 or 
sends out, there is no possibility that the engine cylinder head 200 and a fixture 10 may interfere 
mutually, and may get damaged. 

[0133] In addition, various modification is possible for this invention in the range which is not limited to 
the gestalt of the above-mentioned implementation and does not deviate from the meaning. For example, 
it sets to the roller conveyor 108 of the carrying-in section 102, and the roller conveyor 109 of the 
taking-out section 104. if it does not "erection posture" come out of the engine cylinder head 200 and is 
made to convey with a "horizontal standing position" Since the posture inverter 1 5 which changes the 
engine cylinder head 200 into a "horizontal standing position" from an "erection posture", and the 
posture inverter 17 which changes the engine cylinder head 200 into an "erection posture" from a 
"horizontal standing position" can be lost Furthermore, an initial cost can be held down low. 



[Translation done.] 



* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawin g 1] It is the front view having shown the outline of the transfer machine of this invention. 
[Drawin g 2] It is the front view having shown the fixture in the transfer machine of this invention. 
[Drawing 3] It is the rear view having shown the fixture in the transfer machine of this invention. 
[Drawing 4] It is the front view having shown the datum level of the body of the fixture in the transfer 
machine of this invention. 

[Drawing 5] It is the fragmentary sectional view cut in the flat surface which meets the R-R line of 
drawing 4 , and the outline of the drive system of the ROKETO member of a fixture is shown. 
[Drawin g 6] It is the fragmentary sectional view cut in the flat surface which meets the R-R line of 
drawing 4 , and the outline of the drive system of the ROKETO member of a fixture is shown. 
[Drawing 7] It is the side elevation having shown the fixture in the transfer machine of this invention. 
[Drawin g 8] What was shown in drawing 2 - drawing 7 is the perspective view which looked at a 
different fixture from the transverse-plane side. 

[Drawing 9] It is the perspective view which looked at the fixture shown in drawing 8 from the tooth- 
back side. 

[Drawing 10] It is the front view having shown the outline of the processing machine in the transfer 
machine of this invention from the Z-axis. 

[Drawing 1 1 ] It is the front view having shown the outline of the processing machine in the transfer 
machine of this invention from the X-axis. 

[Drawing 12] It is the fragmentary sectional view which cut only housing by the S-S line of drawing 10 . 

[Drawing 13] It is the sectional view cut in the flat surface which meets the P-P line of drawing 14 , and 
is a thing at the time of the "horizontal standing position" of the engine cylinder head. 
[Drawing 14] It is the top view having shown an example of the engine cylinder head from the 
"combustion chamber" side. 

[Drawing 1 5] It is the sectional view cut in the flat surface which meets the P-P line of drawing 14 , and 
is a thing at the time of the "erection posture" of the engine cylinder head. 

[Drawing 16] It is the sectional view cut in the flat surface which meets the P-P line of drawing 14 , and 

is a thing at the time of the "inspired air flow path inclination posture" of the engine cylinder head. It 
**** 

[Drawing 17] It is the sectional view cut in the flat surface which meets the P-P line of drawing 14 , and 

is a thing at the time of the "exhaust side inclination posture" of the engine cylinder head. 

[Drawing 1 8] It is the front view having shown the outline of the transfer machine of the conventional 

technique. 

[Drawing 19 ] It is the front view having shown the posture inverter in the transfer machine of the 
conventional technique. 

[Drawing 20] It is the sectional view having shown the fixture in the transfer machine of the 
conventional technique. 



[Drawing 2 1 ] It is the front view having shown the processing machine in the transfer machine of the 
conventional technique. 

[Drawing 22] It is the sectional view cut in the flat surface which meets the Q-Q line of drawing 2 1 . 

[Description of Notations] 

1 Transfer Machine 

1 0 Fixture 

21 Clamp Pin 

34 Clamper 

49 ROKETO Member 

50 Locator Pin 

61 XZ Shaft Delivery Unit 

62 Housing 

63 Spindle Head 

64 Motor 

65 Coupling 

66 Spindle 

200 Engine Cylinder Head 

201 A, 20 IB, 20 1C, 202 A, 202B, 202C Functional hole 
A, B, C 5 D, E, F Station 



[Translation done.] 



